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PREFACE 


The piesent volume tieats of the pi maples and methods 
of modem cost accounting It is designed pnmanly foi the 
public accountant and the constantly inci easing nunibei 01 
geneial accountants who aie m chaige of, 01 intei ested m cost- 
hiidmg systems It should be of much dnect value to the 
owneis 01 ofhceis of mdustiial institutions, to works manageis, 
supenntendents, and depaitment heads Foi these, some few 
of its chapteis, not ti eating specifically of cost accounting, weie 
especially piepared 

Those unacquainted with the author may ask by what 
light he assumes to speak with authonty on the subject ol 
cost accounting Foi his justification he may say that the 
book is the result of neaily twenty yeais’ peisonal expenence 
as a public accountant, the gieater pait of which was spent 
m the installation of cost systems and the geneial modernizing 
of factoiy accounting methods In the couise of this expel - 
lence the authoi had oppoitunity to sciutmize the accounting 
methods of ovei one thousand manufacturing concerns 
thioughout the United States and Canada It is tiue that in 
the majonty of cases this sciulmy was buef, but neveitheless 
it was sufficient to disclose the salient featuies of the plans 
pm sued 

In the preparation of the volume the authoi has utilized 
good foi ms, good systems, and good ideas wherevei they were 
found In some cases he has not given ciedit for these “boi- 
lowed values” — not fiom any desne to withhold ciedit but 


v 



VI 


PREFACE 


onlj because it was impossible to discorei to whom cicdit was 
due \\ hci c\ ci it could be done a edit b is been gnen 

1 he foinis ptesenled aie foi the most pul those designed 
bv the aulhoi foi use in fichus ss sLetns liisL died bj Inui He 
does not, howesu, ehim to hue ouginited ill these hums, is 
they have in manv eases been modified ttom hums in use 

Neithei does the autlioi make any claim to onginaht) 
m the systems ot cost finding picscultd Foi the most pait 
these systems have been giadual ontgiowths modified by pu- 
tieulai lequnements and by the cxpeiicnce of cost iccounlants 
until m attaining then piescnt foim thej li ue bee nine common 
pi opeity 

Ihc systems of cost finding discussed in the piescnt \ol- 
ume covei all those in geneial use Systems nuv he found 
beantig difteient names hut on anahsis thev will — for the 
most pait at least — be found to fall ttndci one m anothci of 
the classifications of the present volume The endear nt has 
been as fai as possible, to avoid the introduction of too manv 
names covering the same, or similai svstems The titles used 
are those best known and most geneially applied to the methods 
they designate 

It is hoped that the volume may he of leal assistance to 
cost accountants and otheis mtciestcd in the finding of pt educ- 
tion costs The wotk is laigely non-techmcal, hut it will he 
of none the less value to the accountant foi this 1 cason, and 
it may be of giealei value to those who, while not engaged in 
cost accounting wotk, aie engaged m woik tequning cost 
accounting foi its safe, piopei, and piofitihle conduct 

Frank E Webotr 

September i 19 11 
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figure 2 — Abridged Chart showing the general relations existing between a business and its accounts 
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PART I — FACTORS AND CONDITIONS 

CHAPTER I 

ACCOUNTS AND COST ACCOUNTING 
§ i Organization 

The slogan of present-day industiy is efficiency There 
is no efficiency without organization A highly oiganized sell- 
ing force can move an article of infeiioi met it where a poorly 
oiganized force has failed with a bettei aiticle In like man- 
ner a well-organized factoiy, undei capable management, its 
different parts carefully harmonized, its human frailties min- 
imized, its opeiations controlled by an efficient system of cost 
lecords, can produce better goods for the same cost, or the 
same goods at a lower cost, than is possible for a poorly or- 
ganized competitor 

To secure the gieatest efficiency, factory organization 
must extend consistently throughout the entire fabric In 
military opeiations success does not rest with the fighting 
organization alone The engineering corps, the commissary 
and the hospital departments, are all important adjuncts and 
contribute laigely to the success or failure of a campaign, — 
so largely that the collapse or defection of one of these sub- 
sidiai y factoi s might bring disaster upon a whole army Sim- 
ilarly the organized system of a business should include in 
its harmonious scheme eveiy contributing element, — the gen- 
eial management, department heads, office force, the selling 
corps, the purchasing department, and all labor, productive 
and non-productive, down to the lowest helper Every one 
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must do his pait, and foi the best success must not onh do it 
well but do it so that it will mteimesh pi openly with the 
geneial industrial mechanism 

To build up an oigam/ution cliiucnt to it') ultimate 
economic possibilities is the woik of the elliciencv cngmcei 
“He considers a business as an intiicate machine lie analyzes 
each process into its ultimate units and compai es each smallest 
step ot the piocess with an ideal of pcitcct conditions He 
then makes all due allowance foi uitional and piactieal conch 
tions and establishes an attainable eommcicial standaid at 
eveiy step Then he seeks to obtain continuously this stand- 
ard, involving both qualities and quantities — the uitei locking 
01 assembling of all these pnme elements m each piocess into 
a well built, smooth 1 unmng machine, and when thcie ate, as 
usual, several processes m each dcpaitment and seveial depurl- 
menls in the business, all the dcpai tments as well as all the 
processes must be co-oidmatcd, so that the machine*} of the 
whole business works with equal smoothness * * * 

“In scientific management, therefoie, lesults aie pie- 
deteimmed Before the work is commenced, it is detci mined 
not only as to what shall be done, but how it shall be done, 
when it shall be done and what it shall cost ”* 

§ a Place of Records in Organization 

Not mfiequently one comes m contact with successful 
men of affairs who practicall) carry the lecords of then busi- 
ness in then heads Such men have wonderful memories for 
dates, numbeis, and amounts, but even more astonishing is 
their reckless disregard of the true requuements of business, 
and their slioitsightedness in loading their busy brains with 
details which could be handled far better by comparatively 
inexpensive accountants 

Times without number the expert accountant is called 
upon to bring order and meaning out of almost unintelligible 

* Brandeis, ‘Scientific Management/’ pp 37, 1 8 



ACCOUNTS AND COST ACCOUNTING 


27 


masses of figuies resulting from the attempt of the owner or 
manager to carry too many of the recoids of the business m 
his head Such a business, handicapped by the conditions, 
hbois along heavily and with senously impaiied efficiency, 
until too often the bui dened memoi y of the accountant-manag- 
ei lefuses to longei cariy its “oveiload” Then its records 
aie blotted by mental failtue 01 obhteiated entuely by the 
hand of death, and the business is left hopelessly entangled in 
a mass of defective and almost meaningless data 

Even where methods aie less aichaic, the accounting 
system but seldom “measures up” to the possibilities “Dead 
time,” “non-pioductive labor,” “a necessary evil,” etc, aie ex- 
piessions often used to chaiactenze bookkeeping woik and, 
wheie used, aie generally justified by the results or lack of 
lesults obtained fiom the lecoids “The truth is that a more 
extiaoidmaiy jumble of figures that have no connection with 
each other, and no significance in relation to any particular 
job, cannot be found than the so-called expense accounts of 
most manufactuimg businesses Very few persons, even of 
those who use them daily, lealize what they mean piactically 
No one, commonly, has the least idea how they are likely to 
be affected by an expansion 01 shrinkage in the volume olj 
work, and if so affected, what deductions can be safely made 
from then rise or fall ”* 

There is no excuse for such conditions There can be 
no effective organization and system or any high degree of 
efficiency without accuiate, adequate, and pioperly used 
records Statistics show that nine out of every ten business 
failures are the direct result of ignorance of the real conditions 
which would have been revealed by a proper accounting 
system 

It does not always follow that a man who fails in business 
has not been selling at a profit Any shrewd manufacturer 
knows the danger in overbuying, 01 in having too many obh- 


* Church Production Factors p 13 
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gations matui mg simultaneousl) , 01 in accepting moic oideis 
than lie has capital to cany 01 capacity to piopeily fill 1 hem 
and othei analogous “dangei ccnties” ha\ e hi ought manv a 
well-meaning business man to shipwicek upon the hnanu il 
rocks— disasters due to the absence of, 01 ignoiance of the 
instructive details of a monthly balance sheet 

Accuiate and efficient lecoids aie quite as nnpoitint to 
a business as are cliaits and compass to a ship at sea, showing 
the location of the shoals which menace disastci , indicating 
the channels in which the watei is deep and safe and pointing 
surely and steadily the couise to lie followed In anj luge 
and leally successful business the accounting deputment is 
looked upon as one of the most impoitant factors of success 
and the laigei and moie successful the opcialiotis of such i 
business, the gieatei the pains to maintain an adequate and 
effective system of accounts 

§ 3 Place of Cost Accounting 

Cost accounting is distinctly a pait of factoij accounting 
A cost accounting system, as oidmanly understood, is a sys- 
tem of factoiy recoids which, pioperly adjusted to the gen- 
eial system of factory opeiations and accounting, enables the 
manufacturer to asceitam with at least fair accmacy the pio- 
duction cost of his goods and the constituent elements which 
make up this cost 

Among the accounts of the modem factotj none occupies 
a moie important position than do the cost accounts They 
do much more than show the meie cost of goods pioduced 
A cost system which discloses nothing beyond the fact that a 
certain unit of production costs a ceitam amount of money, 
may serve a highly useful purpose, but it falls far short of its 
highest usefulness It should also show why the unit of pro- 
duction costs the amount that it does 

Cost accounting is a comparatively modern development 
As a recognized art it is hardly a generation old In the 
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eaily days of cost accounting, the cost accounts were usually 
kept sepaiate and distinct fiom the geneial accounts, undei 
the belief that the diffeience of standards was 11 1 econcilable 
Modem accounting has shown the fallacy of this view, has 
shown the cleai and close lelations between cost accounts and 
the geneial accounts, and has devised woikmg methods by 
which the cost accounts become an mtegial pait of these gen- 
eial accounts If the cost recoids are not pait of the general 
accounting system — if they do not “match up” with the gen- 
eial books — they may supply data of veiy consideiable lmpoit- 
ance, but they fail to attain then highest usefulness and value 

§ 4 Ends Attained by Cost Accounting (a) Cost Finding 

The first and most obvious end of factory cost account- 
ing is the determination of pioduction costs This is the sim- 
plest and necessaiy lesultant of any collect and piopeily 
opeiated system of cost accounting 

The meie deteimmation of production costs is immensely 
important and well justifies the installation of a cost account- 
ing system With it, puce-making can be safe and intelligent 
Without it, the conduct of the sales department must be more 
or less haphazard and unsafe The average manufactuier does 
not know what his goods cost him A piomment trust offi- 
cial is leported as saying that when, before the foimation of 
the trust, he was at the head of an independent factory, he 
used to sometimes wonder how his competitoi s could afford to 
take contracts at the figuies they did When the books of 
these concerns weie opened to his inspection by the consoli- 
dation, he discoveied that these competitoi s had nevei known 
even appioxunately the cost of manufacturing their goods and 
as a result of the system of “cost guessing” this entailed, they 
not mfiequently took contracts at an absolute loss 

Illustrations of the truth of this statement are familiar 
to eveiy accountant A recent instance may be cited 
of a coiporation of national leputation dealing in dairy pro 
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ducts, which found one of its tompeUlms undci bidding it 
shaiply on ceitnm lines ■\ti cxanun itiou ot it-, luoids 
showed conclusively that the coipoi.Uinn s figmes uuc as 
low as could safelv he made V polite note sent to the com 
petitor called attention to this tact and suggested an imesti 
gation As a tesult, on the next competition the figmes ot 
the competing concern exceeded those oiigmall} quoted hy 
the corpoiation As a mattei of fact the competing concern 
had been selling the paitieulai pioducts at a loss, simply be- 
cause it did not know their actual cost 

The advantage that a knowledge of pi eduction costs gives 
a m-mufacturei when making puces is easily seen Ills 
puces aie made intelligently lie can cut to the lowest pos- 
sible figuie when necessaiy without feai of inclining losses, 
01 if the conditions justify a loss on ceitam lines, lie will 
know exactly how fai he can go without exceeding the justi- 
fiable and intended loss On the other hand, without a knowl 
edge of costs he is absolutely m the daik in fixing puces — 
so much so that his only safety lies m prices so high that he 
is absolutely sure he is above production costs- — a happy-go- 
lucky method of pricing that, while safe from the standpoint 
of direct loss, is not, in this highly competitive age, conducive 
to laige success 

When a pioducer stakes his chance of loss or profit 
upon a guess as to what his goods cost him, he becomes a 
gamblei He not only jeopaidizes Ins own inteiests, hut 
the intei ests of his competitors — who must strive to meet 
his frequently impossible prices — and the interests of the 
trade at large, which he is helping to demoralize by his 
“unfair prices ” When he fails, the whole industrial fabric 
is affected by both the act and record of failure, and he 
not infrequently carries down with him other institutions, 
entailing heavy loss upon hundreds and even thousands of 
people who did not even know that then interests were 
related to his 
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§ 5 Ends Attained by Cost Accounting (b) Reduction of 

Costs 

Pioduction cost is but one feature of a cost system, though 
nequently the only featme recognized and developed Beyond 
this, the “analyses of costs, opeiation by operation, to be se- 
emed fiom an efficient cost system, supply the managei with 
invaluable data fiom which to woik in reducing costs Nor 
does then effectiveness stop here If it is decided to start 
a campaign to increase the efficiency of the factory force and 
to eliminate the inefficient men, then the individual lecords 
of the men will be secured from the cost records In laige 
bodies of woikmen, a steady and intelligent campaign along 
these lines will work wondeis ”* 

An efficient cost system will to a limited degree operate 
automatically to 1 educe costs, fiom the meie fact that undei 
its close supei vision and its full exposure of waste and ineffi- 
ciency, employees work better and aie more careful of ma- 
terial and mechanisms Beyond this it will, as time proceeds, 
bung to the attention of the management many conditions in 
the establishment not previously considered, or perhaps not 
known at all 

Thus, excessive costs are discovered and forced into no- 
tice, as are also wasteful leaks 01 bad conditions which make 
costs higher than they should be and which when removed le- 
sult directly 111 increased efficiency with its lesultant of de- 
creased costs A process is simplified heie, the amount of 
matenal is reduced there, small wastes of labor and mateual 
are stopped, oveihead expenses are cut down, related opera- 
tions aie brought into closer juxtaposition, and finally theie 
is brought about a desirable efficiency and a disciplined work- 
manship which insuie the maximum of results with the mini- 
mum of cost 

An adequate cost system also indicates fluctuations in 
production costs and shows just where these variations take 
their rise Frequently the causes of these fluctuations ai e be 

* Carpenter “Profit Making Management ’ p 20 
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yond the powei of the management to icmo\e, lmt on the 
othei hand, it is often found tint they tan he lemoud 01 
legulated, this lcsultmg in moic unitoun pioduction puces 
and a gieatei geneial economy ot pioduction 

§ 6 Ends Attained by Cost Accounting (c) Increased Effi- 
ciency 

Inct eased efficiency is, fiom the piactical standpoint, so 
synonymous with decieased costs that but little need be said 
on this phase of cost accounting lesults As alicady stated, 
the intioduction and opcialum ot a gooil factoiv cost system 
acts in itself to stimulate employees and dnectlj uiucusc 
their efficiency Beyond this, the cost system in its opeia- 
tion indicates the consumption of material, the tunc and cost 
of eveiy labor opeialion, and the peiioimance of e\eiy sepa- 
rate machine, thus enabling the management to judge whelha 
men and machmeiy aie measmmg up to the piopcr stand lids 
of efficiency and whetliei adequate results are being obtained 
from material 

It is obvious that the highest efficiency is not possible 
unless any failures to attain this standaul aie known Such 
failuies the cost system will chscovci It pnnwiily indicates 
costs, but even in this it affoids an uidcv of efficiency, for 
an mu eased cost is an almost unfailing indication of failuie 
m effort or operation 

When efficiency failuies aie suspected or known to ex- 
ist, the cost recoids will show just what and yvhere these fail- 
ures aie The efficiency failuie may be found in slow ot 
caieless work on the part of employees, 01 in an excessive 
consumption of material, or m defective operation of ma- 
chines, oi it may be due to accidental mtenuption to the usual 
or proper routine of production Whatever the cause, it will 
be shown by the cost records 

The proper use of a cost system will also seive to equalize 
the output in the various depai taients and afford a basis upon 
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which to judge the compaiative efficiency and desirability ol 
workmen To the majonty of these employees it is an un- 
mixed good, giving a fail and just estimate of then abilities 
and making them largely independent of the whims and ca- 
pnces of foiemen What they do is a mattei of recorded fact, 
not ordinarily open to attack, and enabling the establishment 
of a merit system equitable and adequate because it is based 
on actual peifoimance A moie potent factor for increased 
efficiency could hai dly be devised 

§ 7 Where Cost Accounting Is Needed 

Cost accounting is not necessaiy, noi is it possible in 
eveiy manufacturing establishment The shop woiking but 
a single man does not need a foimal system of cost accounting 
Also businesses exist in which the natuie of the piocesses 01 
opeiations employed aie such as to make cost accounting, as 
oidmarily undei stood, piactically impossible Costs can be 
found, but the difficulty and the expense of the operation are 
so gieat as to ovei balance the lesulting advantages In such 
cases the appioximate cost of pioduction must be ascertained 
by some general system of aveiages The lesults are not 
accuiate but closei costs are not economically possible 

In some cases cost finding is not for the time important, 
as in the manufactui e of a new specialty so successful as 
to tax the capacity of the factory to its utmost to handle or- 
deis Prices are fai in excess of any possible costs and theie 
is no pressing need foi a close knowledge of manufacturing 
expense Money may be lost by reason of excessive costs, but 
the maigin of profit is so large that the loss is not disastrous 
Later, when the inevitable competing article puts in its ap- 
peal ance and cuts into both oideis and prices, the subject of 
production costs becomes a live and impoitant one and an 
efficient system of factory costs is greatly desired 

Another somewhat analogous case wheie cost finding is 
not absolutely essential, is that of the manufactui er whose 
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pioduct is a piactical monopoly I Tis piolits are made not so 
much in mdnufacLiuing as m dunging— not so mudi m i 
legitimate mu ease of selling ovei cost putts is m the wide 
maigm of pioht accnung to him llnougli lmulnemble piknt 
lights, exceptional naluial conditions, pin chased fuendslnp, 
or controlled special macluneiy Such a mannfactuici is 
“gunning for large game,” so to speak, and the \auotis cost 
1 eductions made possible bv a moie 01 less intricate cost sys- 
tem, petty in themselves, though laige in the aggiegatc, are 
not necessaiy to his success, and do not appeal to him as worth 
while As a mattei of fact, such a manufactuiei might usual- 
ly fairn out his woik to pioperly managed factoiics at i cost 
considei ably less than that of his own pioduction 

It sometimes happens that a factoiy has gtown fiom a 
small beginning to an enoimous output, its gunvlh liemg 
maiked by numeious additions to the original plant In sucli 
case the additions aie usually added from tune to time as the 
necessity anses, without any cential plan or hainiomous ar- 
1 angement The l oute of the product through such a factory* 
is frequently intiicate and involved, and the i elated opeiations 
are not dosely “coupled up ” Under such circumstances a 
cost system, though badly needed, is difficult of installation 
and operation, and its lesults are discouraging to the manage- 
ment The only pioper solution of such a problem is to re- 
model or completely rebuild the plant, oi secuie a new and 
more suitable building m some other way, and then install an 
adequate cost system The conditions are too un favoi able for 
the satisfactory operation of either a business or a cost system 
Just when in the giowth of a factory a cost system should 
be installed is a matter to be deteumned by the paiticular 
conditions Usually when the employees are few, no formal 
system of cost finding is desirable, as the cost of its installa- 
tion and opeiation would be more than its value to the busi- 
ness If, however, the business grows, a time will come when 
a cost system is not only desirable but essential if the busi- 
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ness is to be conducted intelligently Somewhere m the up- 
ward piogiess of the business the necessity will anse the 
manufacturer will find impossible the close supervision of the 
factoiy that formerly put him in possession of all necessaiy 
information His increased output will requite more careful 
pacing and a closer knowledge of costs A cost system must 
then be installed that will keep him informed as to the details 
of his business and take the place of the pei sonal touch which 
he can no longei maintain 

Broadly speaking, it may be said that eveiy manufactur- 
ing concern which conducts its business on a more or less 
narrow margin of profit, needs a close knowledge of pio- 
duction costs if dividends and surplus are to be maintained 
Beyond this in eveiy factory where it is economically possible, 
some system of cost finding will be found advantageous The 
gieatest need for a well-equipped system of cost finding is, 
however, found in plants pioducmg staple ai tides the output 
of which is large and the selling pi ice of which is fixed to a 
m greatei 01 less extent by competition Heie a small fi action 
of a penny in the unit cost of production may mean the dif- 
ference between success and failure, and this close control of 
costs can only be maintained through the opeiations of a 
fiist-class cost system 

It must always be borne in mind that cost finding is 
but one function of a cost system As already stated, it sei ves 
as a graphic piesentation of the conditions existing in the fac- 
tory For this reason cost systems are frequently installed, 
not so much to discover the costs of pioduct, but, as a matter 
of prime economic impoitance, to discover whether these costs 
are being kept down to the lowest possible figure, 01 at least 
to a figure that will peimit of profitable sales at the puces 
that must be met 

§ 8 Adaptation of Cost Systems to Special Needs 

A factory which produces but a single line needs to know 
its cost of production just as accurately as a factory producing 
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a hunched difteient at tides 1 lie costs of the founet -ue, 
howevei, mudi moie simple of attainment as i nile and a 
much less complicated system of cost accounts is lcqunal In 
othei woids the system must be adapted to the business llie 
“leady-made” system will but lately lit any business 

As a mattei of fact theie are scarcely any two lines of 
production or any two factones in the same line which aie 
piecisely alike in so far as cost finding is concerned Faeh 
has its own special piohlems which must be intelligently solved 
m the application of a cost system A cost system is as m- 
gently needed in the manufactuie of optical goods as it is m 
a machine shop, but emphatically the plans evolved loi cost 
finding m the machine shop will not seive to find the costs of 
lens gi aiding 

Here is where the sei vices of the specialist aie icquued 
The broad principles of cost accounting apply, hut then special 
adaptation is a matter foi ti amed and intelligent accounting 
The problems of the paiticulai business must he studied and 
understood, and the system of cost finding be devised with a 
special view to complete and adequate provision for these 
piohlems The designei of a cost system should be thoroughly 
familiar with eveiy phase of cost accounting and with every 
possibility of adaptation to special needs 

§ 9 Inaccurate Costing 

The day of cost guesses in the factory is over — at least 
for the manufactuiei who expects to do anything worth 
while Formeily it was not uncommon to estimate costs by 
the rule of thumb method, the manufacturer perhaps saying, 
“Well, the rough castings weigh 480 lbs and average 4 cents 
per pound Our lathe hands are getting $3 a day, drill press 
men $2 75, etc We can turn the job out m a month's time 
and the productive labor will cost us on the finished machine 
about $200 all told The assembling will cost about $125 
Add 15% to this to cover non-productive work, and 25% for 
profit, and I guess we can sell the machine for $500 
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In a small concern wheie the cost puce is pietty well 
known, and m a largei concern wheie the selling price is fai 
above any possible cost, ignoiance of exact costs may involve 
no disastious lesults The condition is, howevei, on a panty 
with a caipentei without a square or the machinist without 
a gauge Results may be pioduced in spite of the untoward 
conditions, but they aie not the best results and sometimes 
they lead to disaster 

Nor, speaking generally, is the cost system adequate 
which must wait for its lesults until an inventory is taken at 
the end of the fiscal period In many entei puses today, the 
piofits and losses are not known until the end of the fiscal 
penod when an inventory is taken and the books aie closed 
Even then the accuiacy of the lesult is entuely dependent upon 
the accuiacy of the inventory, and this under oidinaiy book- 
keeping conditions is always a mattei of uncertainty as theie 
is no means by which it may be proved 

Not only are mventoiy lesults incapable of veufication 
under the oidinary system, and theiefoie dangeiously liable 
to inaccuiacy, but — defen ed to the end of the fiscal year — they 
frequently come too late to be effective Sales must be made 
when the goods and the times aie ready, but the cost of these 
goods is not yet known One line of pioduct may have run 
fai and away above estimated costs Anothei may have 
fallen consideiably below Possibly these variations may bal- 
ance each other Fiequently, howevei, when figuies aie 
quoted blindly, senous losses occur against which there is no 
offset, and even wheie theie is an offset it weie a great deal 
bettei to devote the offsetting piofit to dividends lather than 
to the balancing of an unnecessary loss 

The modern manufacturer must have a cost system which 
is piimarily accurate Beyond this, costs must be determined 
at such nearly lecuifent periods — usually at the end of each 
month — that a close and effectual watch may be kept on cost 
fluctuations Daily reports must keep the manufacturer m 
touch with current conditions 
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The utility of such a system lequues hut little coni 
ment It places a giapluc chait of the production department 
and its opeiations befoie the manufactuiei’s c>ts It gives 
him an exact knowledge— both synthetic and analytic — of 
his manuf actui mg costs, enables him to foiesee and avoid 
possible losses, ancl puts him m a position to conduct the busi- 
ness with an intelligence and assurance that would othetwise 
be absolutely impossible 

§ xo Installing a Cost System 

For a successful installation of a cost sjsteni the hist 
requisite is an accountant expeiienccd in cost accounting and 
in the installation of cost accounting systems I his is essen- 
tial if the installation is a huge one, for a cost s\stem should 
be like a well-built machine — constiucted foi a dclnute pm- 
pose, pioclucmg anticipated and cleaily defined lesults, and 
woiking smely and smoothly All this it can be, and can do 
if the system is well devised in. the fiist instance and then 
placed in chaige of the right kind of men — men who will give 
their earnest eneigies to the cause and not “back and fill" in 
the harness 

When the system is once fauly established in a business 
of such size as to employ a foice of cleiks in the cost de- 
paitment, one man should be placed m supieme contiol Us- 
ually this will be one of the regulai accountants of the es- 
tablishment, though m some cases special accountants are em- 
ployed The man in charge, whether a reguku or special 
employee, must have full authonty to adjust small dififeieticcs 
m his own realm and to a icasonable extent he must have 
authonty to enfoice the proper observance of cost system re 
quuements m the producing departments This authority 
must, of course, always be exerted through proper channels — 
i e , through the foremen and never with any attempt to 
pass over them 

The man in charge of the new cost system must be one 
who can and will do things, as far as possible, along the lines 
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laid down for him, and not one evei leady with a hundied 
and one excuses and reasons why certain desirable things can- 
not be accomplished The system if properly devised can be 
made a success and it is his place to make it a success If 
obstacles arise that he cannot get aiound, he must get over 
them, or get on the other side some way or other and get there 
without too gieat a cost He must lecogmze the fact that 
the installation of a new system of any kind is uphill work, 
and that far too many of those concerned are apt to place 
obstructions in the way lather than lend a helping hand 

It is haidly necessary to say that the man placed m chaige 
of a new cost system should be possessed of much tact, and, 
if a regulai employee, be possessed also of an assured status 
in the factory He should be a man who can secuie the co~ 
opeiation of his subordinates and the moie 01 less cheeiful 
acquiescence of the employees geneially in the requirements 
of the system The impoitance of this cannot be ovei estimated 

In the cost department the moral suppoit of every mem- 
„ bei of the force should be given as a matter of course, and 
the clerical force generally should be instructed to either speak 
well of the innovation, or, save as necessary to then regulai 
duties, not speak of it at all 

§ ii Opposition to Cost System 

When a cost system is installed, as already intimated, 
various difficulties are encountered Employees almost m- 
vanably oppose its introduction, as the new system may mean 
a cuitailment of privileges, closer supervision, and more ef- 
fective woik than before, — all matters dnectly advantageous 
to the plant but not always so pleasant foi the men Also 
the clerical force of the accounting department may resent 
the innovation, and not give the new system the hearty support 
it requires and should receive 

Beyond this, it is a foregone conclusion that some points 
of the system as installed will require revision m the light of 
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developments, and the unexpected insults, fuluics <>t tuc- 
tion m the opei aliens of the system bctoie these chunks u< 
made, fiequeutly aiousc the distiust of the in inuguncnl \lso 
it often happens that unsnspeeted weaknesses of lac ton oi- 
ganization and opention aic disclosed by a scientific cost 
system, and the discoveiy excites hostility on one hand md 
mciedulity on the other Oi the system will tndicilc m cn- 
tuely diffeient state of affans fiom that which the nnuagt- 
ment had supposed to exist — something quite unbehev ihle to 
those m authonty Or again, conditions which, though known 
to exist in a geneial way, hare been ignored, an eniph tsi/etl 
and so sharply indicated that then existence c umot he longu 
ovei looked 

All this lesults m moie 01 less tiouble fui the new cost 
system Undei the most favoiable conditions, opposition — 
moic 01 less open — is to be anticipated lucquuitly the op- 
position is leal and senous, and if the managci upon whom 
devolves the lesponsibihty foi the lntioductiou and successful 
operation of the system, is lacking m tact 01 easily discotu- » 
aged, he would bettei delegate the woik to some persuasive, 
strong-willed, and enthusiastic suboidmate, and then himself 
keep hands oft and look only for lesults, and not expect these 
too soon 

It is not to be expected that the mauufactuiei will post- 
pone or decide against the mtioduchon of a eost svstem ill 
oidei to avoid the inevitable opposition 01 spate the sensi- 
bilities of his men, but it is obviously wise to a veil opposition 
as far as possible and to avoid antagonizing the men 1 he 
new system should, therefore, be diplomatically launched and 
carefully guided 

The question of unionism is sometimes involved m the 
mtioduction of a new cost system The general opposition 
of the unions is not, howevei, antagonistic to modern methods 
As stated by Mr Biandeis,* “Unionism does not pi event the 


* Scientific Management ’ p 65 
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inti oducUon of scientific management * * * It will always 
lequne tact and patience to mtioduce radically new methods, 
whethei the peisons to be affected are oigamzed or unoi- 
gunzed woikeis, 01 aie those ‘highei up’ Tact and patience 
aie essential to the mtioduction of scientific management m 
any business, but the expei lence of those who have been en- 
gaged in the mtioduction of scientific management in vanous 
businesses, in some of which closed, m otheis of which the 
open shop pi evaded, clearly establishes that unions have not 
presented any obstacle to the introduction of scientific man- 
agement as soon as the natuie and pm pose of the changes 
pioposed weie undei stood and the good faith of the manage- 
ment was appaient” 

§12 Operation of the New Cost System 

“The machines that aie fiist invented to peifoim any pai- 
ticulai movement are always the most complex, and succeed- 
ing aitists geneially discover that with fewer wheels, with 
fewei pnnciples of motion than had ongmally been employed, 
the same effects may be more easily produced ”* 

So it is with the new cost system Too much cannot 
be expected at first The system must have time to “find 
itself” Complexities must be smoothed out and fnction 
eliminated If at the end of six months lesults are showing 
fairly well, the system should be considered successful In 
laige plants even so long as a year may elapse before the 
best lesults are attained 

Finally, the cost system must not be expected to do too 
much m itself It will disclose facts and costs upon which 
action can be based, but when it has done this it has done its 
part It has “thiown” the proper signals If the engineer — 
who m this case is the managei of the works — disregards the 
signals, he alone is responsible The system can do no moie 


* Adam Smith 



CHAPTER II 

THE HUMAN ELEMENT AS AFFECTING COSTS 
§ i3 Importance of the Human Element 

Business success depends upon the piopei co-oidination 
of many factois The human factoi is the most unpoitant of 
these It is also the most diihcult to luimom/e uut adjust 
Fiom top to bottom of the mdustml mechanism the fiailties 
and pecuhauties, the instincts and piejudiccs of the human 
element aie continually encountei cd, developing hietion and 
causing unexpected and tioublesome eomplcMties A dis- 
cussion of cost accounting would hudly be complete without 
a consideiation of the effect upon H of the mail) and \ uymg 
phases of human idiosyncrasy which it must encounter 

§ 14 The Management 

The consent of the management is, of course, a first step 
towards the installation of a cost system Wheie it is leally 
needed the advantages of a good cost system aie so diiecl 
and so obvious that objections to it on the pait of the m mage- 
ment would baldly be expected As a matter of fact, hesi- 
tancy, piocrastination, and objection commonly charaUei l/c 
the managericd heads when the subject of a cost system is 
broached “To these the veiy woid ‘oigam/ation’ implies 
something mysteuous— something big and ceitamly something 
expensive The idea of ‘oiganization’ is not compatible with 
the idea of economical management To these the idea of 
‘system’ is indissolubly linked with ‘red tape 1 ‘System’ to 
them means additions to their cleucal foice, and additions to 
their clerical force mean additional dollars spent upon ‘non- 
pi oducers ’ 


42 



THE HUMAN ELEMENT AS AFFECTING COSTS 


43 


“They will lefuse to admit the advisability of systems 
sufficient to care for their heavy factoiy intei ests, and yet 
they have sufficient intelligence to keep up then general ac- 
counting system ”* 

The objections uiged against the introduction of a cost 
system aie many To the professional accountant or to the 
advocate of the cost system, the manufacturei will declaie 
m good faith that he is m close touch with eveiy detail of 
his business and paiticularly with the cost of his pioduct, and 
that the installation of a cost system would be a woik of 
supei erogation 

Anothei manufactuier will say that he conti acts for his 
law matenals on an annual basis and that foi this leason 
puces of matenal do not fluctuate with him, that he employs 
his shop hands on a piece-woik basis entirely and theiefoie 
knows his laboi costs to the fraction of a cent, and that his 
overhead expense is quite leadily distnbuted ovei his pioduct 
at a given percentage of laboi cost 

Yet anothei manufacturei will say his records aie kept 
so that his costs for matenal, labor, and expenses in each 
department are cleaily shown and that accmate estimates can 
theiefore be made of the cost of any individual article 01 pio- 
duct when these are needed 

Yet again, a manufactuier taking a less vulneiable posi- 
tion, dedaies that he has a specialty 01 enjoys such exception- 
ally favoiable conditions that competition is practically elim- 
inated , that he knows he is making money and is satisfied with 
the lesults as they aie, and that the estimation of costs to 
the fraction of a cent is of no intei est to him 

And so the ai gument runs Human natui e pi ompts the 
manager to combat any intimation that his plans or anange- 
ments aie not of the best, and yet in the inner councils of Ins 
staff puzzling losses, unexplained shortcomings, and profits 
that should have been made but weie not, aie constantly com- 

* Carpenter, Profit Making Management,’ p 1 1 
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mg up foi puplexed discussion, — conditions wliuh slmuUl be 
tin all-sufficient leason foi beltci accounting 01 hu i nunc 
mtclligcnl application of th it dieuh muse 

Ihogiessive nrmagement is i win qua non ot continued 
success m modem lnanui ictuung Conditions in the mdus- 
tnal woild are constantly, and, at tunes i ipully changing 
and, unless factoiy conditions keep pace with the changing 
requuements, the relegation oE the 11011-pi ogi cssi\ c factor y 
to the industrial sciap heap is but a mallei ot tunc 

Even wheie managerial meitncss docs not take the tot in 
of opposition to the mtioduction of a cost sjsU.ni, it limy yet 
be fatal because of its leluctant adoption of modem methods 
An illusliatton of tins is found in the lnstoiy ot a ceilam 
implement concern, now defunct because of the “antagonism 
ot the tiusl” as its management explained which gicw hum 
a veiy modest beginning to one ot the foi en lost concerns of 
its kind In spite of defective physical conditions the con- 
cern made piofits in laige and mu easing volume until the 
utmost capacity ot the madecjtnlc, ciowded and ludiciously 
scatteied quaiteis had been leached Ihe management ap- 
paiently lose to the emeigency An option on a desirable 
location m the outsknts of the city' evas seemed, a new factory 
building was piojecled, and the installation of a fust class 
modem cost accounting system was agieed upon 

This was pionusmg, but at this jnnctme the held of the 
concern — a peuny-wise manufactuici of the old school — for- 
bade the purchase of the new location until a putchaser, 01 at 
least a tenant, had been seem ed foi the building they were m 
This was not easy, and while waiting to “catch” then tenant, 
the option on the new site expired and could not he renewed 
Meanwhile m anticipation of the new facilities orders in ex- 
cess of the capacity of the concern had been booked, and the 
failure to fill these within reasonable time caused much dis- 
content among its customers At the same time serious com- 
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petition aiose and the concern, heavily handicapped by its 
unfoitunate envnonment, could not hold its own 

Business began to fall off and all thoughts of the new 
building weie given up An attempt was, however, made to 
establish a scientific cost system m the old plant Even this 
was not successful owing to the extiemcly unfavoiable physi- 
cal conditions The opeiations of the paitly fledged system 
did, howevei, show some very sui prising facts, as for instance, 
that the mdnect laboi costs due largely to trucking and re- 
peated handling of parts, was almost double the cost of direct 
pioductive labor It also showed the pievalence of lax meth- 
ods as well as bad physical conditions all through the plant 
It, indeed, intei pi eted the handwriting on the wall and in- 
dicated as nothing else could have done the speedy downfall 
of the plant — a downfall that did not as a matter of fact le- 
quue any assistance from “the trust” 

A cost system once installed naturally does not encountei 
the active opposition of the management, but it is fiequently 
mjuied almost as senously by captious cnticism or an almost 
hostile indifference This is an absolutely indefensible po- 
sition The installation of a cost system should not be author- 
ized until the management is either convinced of its merits 
or willing to give it a fair tnal Once decided upon, there 
should be no hindrance and no wavering or turning fiom the 
task The installation of a new system m a laige industrial 
plant involving even slight changes in the habits and piactices 
of hundieds of men, is, as alieady suggested, bound to en- 
counter moie or less serious opposition — an opposition that 
cannot as a rule be oveicome successfully save with the en- 
couragement, support, and active assistance of those in con- 
trol As a matter of good practice and good business, the 
new system should have the warmest and heartiest support of 
every official Particularly should this suppoit be warmly 
active in the beginning and until the successful operation of 
the new system has become a mere matter of routine 
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§ is The Superintendent 

In the thoroughly moduli shop the stipu mlcudent is 
conveisd.nl with e\uy pioccss and with c\uy put of etery 
opeiation This mvolvts a knowledge of the cost of each 
process 01 of each opeiation and also the cost of each element 
01 section and in turn the cost ot the completed whole It is 
the duty of the superintendent to keep a genet t 1 supeiusion 
over the factoiy in its enLuety, increasing eihuency and de- 
ci easing costs whei ever possible 

With such duties the full co-opuatinn of the supenn- 
tendent and of Ins immediate suboidmatcs is essential to the 
efficiency of any cost-finding system If the superintendent is 
opposed the system is likely to prove a failtuc It lie is luke- 
warm, the difficulties of successful installation and opeiation 
aie gieat If, on the othei hand, he is enthusiastic and deter- 
mined to produce the best possible lesults, the success of a 
well-adapted system of cost finding is piacticalh assuied 

The supeimtendent's suppoit should not be haul to enlist 
If he is capable he will readily appreciate the value of an 
efficient system of cost accounting If in any case the super- 
intendent is found to be opposed to the introduction of a cost 
system and his opposition cannot be oveicome, either the 
installation had better be deferied to a moie facoi ible season, 
or had better be pieceded by the employment of a new and 
more piogtessive supeimtendent 

§ 16 The Foreman and His Men 

It is a foiegone conclusion that both foremen and work- 
men will, to some extent, resist all attempts to secure accurate 
data concerning laboi operations A good cost system prop- 
el ly opeiated will tend to prevent shirking, reduce dead time 
and met ease efficiency, but in doing this it will demand greater 
effoit and more steady application on the part of the men 
It also necessitates a closei supervision of both men and ma- 
chines and a general “tightening up” of the industrial mech- 
anism all round 
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Because of this, and fiom a general appiehension that 
the new oidei of things may in some way work to then dis- 
advantage, the men will almost inevitably oppose the installa- 
tion of an efficient cost system In this the foreman is apt to 
side with the men He may leally wish to advance the in- 
terests of the management, but his heait is with the men and 
especially so wheie he has setved his time in subordinate ca- 
pacities in the particulai department ovei which he now holds 
sway 

The foreman’s attitude to the cost system is of very great 
impoitance as it is piactically impossible to install a successful 
cost system in the face of his active opposition Tact, good 
feeling, and the utmost openness will usually pi event or over- 
come opposition from this souice 

If the whole mattei is piesented to the foieman proper- 
ly — and thiough lnm to the men — the suppoit of both should 
be seemed If it cannot, the condition is one which must be 
tieated individually In several cases which have come under 
the authoi’s personal observation, the dismissal of foremen, 
otherwise seemingly good, who opposed the installation of a 
cost system has had a very salutaiy effect A foreman is not 
really good if he persistently woiks at cross purposes with 
the management 

§ 17 Attitude of Labor to Cost Accounting 

The successful installation of a cost system depends 
laigely upon the propel frame of mind of the woikmen On 
the suiface it might appear that the employees in a factoiy 
have nothing to do but follow instructions This is true, but 
they will, if the spirit of insubordination is abroad, follow 
instructions with such density of apprehension as to make 
the general plan of costing — no matter how well it may have 
been devised — burdensome, ineffective, and costly On the 
other hand, if the workmen can be shown that the new cost 
system is not inimical to them — if they can be induced to give 
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it then cheeiful snppoit, to make then icpoits piomptly am 1 
conectly, and to accept suggestions fot ccononi) ot time and 
matenal without ill-feeling — it makes stiemgh foi the success 
ot the plan and goes far to mciease its ultimate efleetnuiess 
and value 

The cost system if piopeily used gnes a close and intel- 
ligent comparison of mdiudual cftoit, and leads to the pioper 
classification of employees This is obviously to the advan- 
tage of the employees and should be appi eciatcd by them 
These comparative lecoids, liowevei, act m themselves to 
stimulate the men and eliminate much unuccessuy wastage of 
time, and this moie immediately appaient featme does not 
appeal to the average employee On the conlnuy, it is a 
stiong argument in the mmds of many woikmcn agnnst .ill 
cost systems 

This opposition should, hovvevet, be easil}' lcmmccl if 
the men have confidence in the management Co eater pio- 
ductive efficiency of laboi should be advantageous to both 
employei and employee, foi “increase in efficiency makes the 
payment of high wages possible, and it may he added that 
without efficient labor, high wages cannot be paid indefinitely, 
for every wasteful operation, every mistake, every usehss move 
has to be paid for by somebody, and in the long run the work- 
man has to bear his shaie * * * The best mechanical equip- 
ment of a plant that money can buy avails hut little if labor is 
not piopeily utilized On the other hand, the efficient utili- 
zation of labor will often overcome the handicap of a veiy 
pool equipment ”* 

§ 18 Efficiency Requirements 

A high degiee of labor efficiency cannot be secured un- 
less there is fair dealing and proper feeling between manage- 
ment and men Their rights must be respected, their status 
must be reasonably sure, and their personality must receive 

* Gantt, ‘ Work Wages and Profits ’ pp 41, 43 
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pioper consideiation Each man has his own peculiarities, 
and any system of management 01 discipline too inflexible to 
allow some latitude for vanations fiom the noimal, does not 
measuie up to modem lequnements and will not secure the 
best results 

The conditions undei which laboi is peifoimed must also 
leceive caieful attention If the anangement of the shop is 
convenient, if tools aie at hand when needed, if woik m process 
is louted so as to avoid all unnecessary handling and hauling, 
if the conditions of physical comfoit aie pioperly cared for, — 
all these militate dnectly and matenally to increase efficiency 
and deciease costs 

The manufactuiei, if he would be really successful, must 
lecogmze the fact “that every machine he has in his factory, 
eveiy pait of his pioduct, every sale he makes, every dollar 
of his investment depends foi its efficiency on a man Merely 
contented men give a bettei result than meie men Enthu- 
siastic men give a bettei 1 esult than contented men Men with 
pude m their woik, with enthusiasm m then blood and loy- 
alty in then hearts can whip the world * * * When you 
get down to the men, show them that you trust them, tell 
them what you expect them to do and that the system of costs 
is simply to piotect them and you and yom stockholders”* 

§ ig Workmen’s Tricks 

Laboi costs will vaiy widely on occasion fiom legitimate 
causes Thus it sometimes happens that one man can pre- 
pale a tool or machine in less than half the tune that another 
man takes foi the same work, and this difference in tune of 
piepaiation accounts for a wide difference in the time per unit 
lequired foi the operation as a whole 

Beyond these legitimate vanations there are many varia- 
tions due to the fiailties or peculiarities of employees Every 
manufacturer knows the shortcomings of certain classes in 

* E St Elmo Lewis 
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the great ainiy of laboi and the disunions effects of these 
shoi tcommgs on costs Ihe lapid but not t uttul ni in who 
makes mistakes which m ly 01 m ly not he discm u at the pooi 
woikman who wastes both time md niateuil the man who 
holds back his output, the clot k-w ate liu who tchains fiom 
taking up the next job for feai that at some time m the neai 
futuie the whistle may blow, the “putleiei ’ who fusses with 
his machine much longer than is necessai \ — all these ai e 
familial figures in the workshop and aie fruitful causes of 
varying laboi costs 

It is a fact that woikmeu, speaking bioadlv, aie honest 
It is also a fact that many cost vaiiations aie due to acts on 
the pait of the men which aie distinctly dishorn st In some 
shops, foi instance, the “setting up” pioeess is done on a tunc 
basis and the woik theieaftei on a piuc-wmk bisis bndei 
such circumstances a tendency is sometimes found to extend 
the tune lecord as long as possible so that pieee-woik may 
begin while the tune is still going on — a pett\ trick which 
can only be pi evented by a close supei vision 

The same deferred time-iecoidmg tuck is sometimes at- 
tempted wheie the piemium system is in \ ogue 1 bus when 
a workman has finished a tune job in less than the usual time 
allowance, but has not gained enough time to cam a pre- 
mium, he will stait a new job and avoid linging or iccoul 
mg "off" on the finished job until the usual time allowance 
has been fully consumed 

In the case of piemium woik the suiest pieventrve of 
such deceptions is a penalty to be levied against the offender’s 
premium When not on piemium work, and when it may 
be done without too much loss of tune, impositions of this 
nature may be prevented by having all job tickets retained by 
the foreman or his clerk until the preceding job has been 
completed, or each workman may have two or tlnee jobs 
and no information be given as to the job which is to be 
taken up next until the job in hand has been completed 
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Wheie the mattei is conti oiled by withholding' tickets, 
a good anangement is to have a job ticket rack equipped 
with an electncal contrivance wheieby each woikman’s ticket 
is held, face mwaid, on a sepaiate hook 01 ling, each hook 
01 ring when opened to lemove a job ticket biealong 01 mak- 
ing a cncuit, as the case may be, and theieby electiically 
recording the hook 01 ung number and the time the ticket 
was lifted 

§ 20 Dead Time 

While corpoiations aie usually chaiacteuzed as “soul- 
less,” yet oftentimes employees aie kept on the pay 1 oil when 
then absence would be moie helpful to the payment of divi- 
dends They aie in effect, though not so 1 eg aided, pensioneis 
and then position may be anywhere fiom the top down 
Wheiever they aie, the cost of their maintenance is undoubt- 
edly there also, and the loss is disclosed by the opeiations of 
an effective cost system 

Good feeling and good business may piompt the reten- 
tion of such employees, but, as from the cost viewpoint they 
aie directl) unpi ofitable and are retained laigely foi othei 
leasons than their output, they should not be classed or com- 
paied with effective labor They aie a pait of the geneial 
cost of conducting the business, but aie not entnely a pait of 
production cost As a geneial cliaige on the business the 
amount paid 111 excess of then laboi values may be immatei lal, 
but charged into specific costs it is sometimes distinctly mis- 
leading 

§ 21 Wages 

The question of wages is always a live one — and one 
with a veiy dnect bearing on costs Overpaid labor means 
heavy costs Undeipaid labor too frequently means poor 
woikmanship, stukes, and ultimate loss With the giowth of 
intelligence among the laboring population and the ability 
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to enfoicc then demands, togcthu with a mowing Kcngmtion 
on the pait ot employcis tint a fm w ige must he paid and 
pei haps a giowmg willingness to pay this fan w ige, the ques- 
tion of laboi compensation is one fm tin adjustment 

lhe cousuleiation of a just w tge is one which, as stated 
by the late Can oil D Wnglit,* “leiches beiontl the hack- 
neyed statements of the old school that the mtcicsts ot 1 iho 
and capital aie one, and incoipoiatcs them with anothu that 
they aie recipiocal ” 

While the necessity foi fan wages is quite genu ally icc 
ogmred, the mattei is hut seldom given the intelligent con- 
suleialion it deseives What constitutes a t m w ige ? Shall 
it he deteinnneci by a natiually quick uul ut chilly tiained 
"pace-setter” 01 shall it be fixed on the lusis of a noimal 
aveiage peifoimance ? Tliue is a giowmg lccugnilion of 
the fact that any eftoits in excess of aveiage pulmnunce must 
be paid m excess of aveiage wages 

"Men, as a whole (not mechanics only), piefet to sell 
then time rather than then lahoi, and to perloim in that tune 
the amount of laboi they considei piopei foi the pay teceived 
In other words, they pietei to work by the day and be them- 
selves the judges of the amount of woik they shall do m that 
day, thus fixing absolutely the price of labor without regard 
to the wishes of the etnployei who pajs the bill While men 
piefer as a lule to sell then time, and themselves detcumnc 
the amount of woik they will do in that time, a very laigc 
numbei of them are willing to do any reasonable amount of 
woik the employei may specify m that lime, provided only 
they aie shown how it can be done, and paid substantial 
additional amounts of money foi doing it The additional 
amount needed to make men do as much woik as they can 
depends upon how haid or disagreeable the work is and 
varies fiom 20 to roo per cent of their day rate 

“If the work is light and the workman is not physically 

* Phases of the Lator Question 1 pp 40, 41 
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tiled at the end of the day he will follow instiuctions and do 
all the woik called foi if he can earn from 20 to 30 per cent 
in addition to his usual day’s wages If the woik is seveie 
and he is physically tired at the end of the day he requnes 
fiom 40 to 60 per cent additional to make him do his woik 
If in addition to being physically tiled he has been obliged to 
woik under disagieeable conditions 01 111 intense heat, he 
may requne 70 per cent or even 100 pei cent additional 
These facts aie denved from experience and give us a key 
to the intelligent pui chase of laboi 

§ 22 Piece-Work and Costs 

Among the many plans for a moie satisfactory adjust- 
ment 01 settlement of the wage question, is that of piece- 
woik The impression pievails among those in chaige of 
nianufdctunng opeiations that wheie labor is on a piece-work 
basis or on what is known as the conti act system, laboi costs 
are theieby fixed This impression is at least approximately 
tiue when piece-woik is done outside of the factory Inside 
the factoiy it is not necessarily true Frequently it is quite 
the leverse of true 

When two piece-workeis, sitting side by side, are getting 
the same laboi puce pei unit, it does appeal at fiist sight that 
the cost puce of their product is the same regardless of the 
comparative speed of the two workers This is, howevei, a 
mistake The material used and the laboi cost is or should 
be the same in either case, but the buiden of overhead ex- 
pense — the third element of production cost — is not the same, 
varying m every case with the time consumed Overhead 
expense is running relentlessly, and if one piece-worker halves 
the time of his slower companion, the buiden of expense on 
his pioduct is, roughly, but half that which must be carried 
by the product of his companion Unless this fact is clearly 
recognized and taken into account, accurate records and the 


Gantt, * Work, Wages and Profits ’ pp 38 40 
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lowest piacLieablc prodiielum costs uc impossible lo attain 
these lowest piochiition costs, the m ixinnun capacity of the 
factoiy must be utilized, and this maximum e ipautc cannot 
be leached until eveiy employee oi the baton is unking the 
veiy best possible use of the iacihtics at hand 1 e , is working 
at the highest economic pioductnc tale 

The duect 1 elation between oreihead expense and pro- 
duction time is a stiung aigumcnt foi pieec-woik, as nothing 
leduees pioduction tune so m Penally as a fair and burly 
applied system of payment on the basis of production I he 
system, whatevei it may be, must howuei, be tustly opetated 
Too often when the piece woikei reaches a high output and 
a lesultmg high wage, piecc-puccs aic cut to cm tad lus ap 
patently excessive earnings lhe icsull is dishc.utcmng to 
the employees and is apt to be disastimts to the employei 
Rapid opeiatois are afiaid to wmik up to then capacity, slow'd 
workers cannot make a fan wage, pioduction is spasmodic, 
the geneial lesults are unsatistactoiv, md the whole system 
conies in foi unmerited odium and chstiust 

The piactice of cutting wages to p recent laige earnings 
under the piece-woik system is vicious from eveiy stand- 
point Speaking genetally, no matter wlut the rapidity of 
the individual woikman nor the amount of compensation he 
receives, the cost of his pioduct is not increased from the 
wage standpoint, but, on the othei hand, finm the standpoint 
of overhead expense is materially deci eased Undei these 
circumstances, if the manufaclurei cuts the rate on his rapid 
woikers he penalizes them for decreasing costs, loses Ihetr 
confidence, and demoralizes Ins whole force 


§ 23 Men vs Machinery 

A question of importance not infrequently arising when 
costs are scrutinized closely is the relative economy of men 
and machinery Is a special operation performed more eco- 
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nomically by man powei or by machine power ? The matter 
is not always easy of determination 

For instance, a section of steel for a huge axle requires 
what blacksmiths teim a “boss,” which, piopeily machined, 
becomes the collai of the axle This boss may be put on by 
special machinery, but is fiequently put on by “might of man ” 
In this lattei case, when the steel is ready for its boss, from 
twenty-five to thnty men aie called away from then regulai 
pioductive duties m vaiious paits of the plant to man an 
enormous battering ram, and by repeated heavy blows of this 
ram upon the end of the steel bar, produce the boss 

Such an operation may be necessary once a week per- 
haps and, if so, its expense is consideiable Its gieatest cost 
is not found m the wages of the men for the ten minutes or 
so in which they are actively engaged at the battering ram, 
but m the loss of time and general distuibance involved in 
calling these men from their regular vocations for the special 
work 

The amount of this loss will be bettei appi eciated when 
the conditions aie more fully understood In the case in- 
stanced, when the piece of steel is put into the forge for 
heating, a messenger is sent to the various workmen whose 
services are requned for the “boss,” to the end that they may 
plan so that they may leave without senous mjmy to their 
own work when the axle is leady As soon as the men are 
notified of the appioachmg special duty, the individual effi- 
ciency of each drops to a low point Each individual is look- 
ing forwaid to and arranging for the special duty His mind 
is not entirely on his own work, nor can he conduct his work 
to the best advantage If he be himself a smith he is not free 
to put more irons m the fire as he cannot properly care for 
them 

As soon as the steel has attained its proper heat, the 
men are called and their own work is diopped foi the special 
duty before them This is perhaps done with “neatness and 
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dispatch,’ but as soon as the men aie thmugh lliue is usti illy 
moie 01 less fnendly luluity mil good fellowship among 
them, theie is no haste to lesume then indiuduul t tsks and 
it may be an houi oi mote hefoie the loutme wmk is iguiti 
fully and efficiently undei he uhvay 

To deteimme the actual cost of stub mteii upturns the 
time actually spent on the special duly must be taken into tc- 
count, and the cost of the oidets m wmk at the time oi the 
intei ruption must he closely sciutmmcd md complied as to 
labor costs with the same costs undei normil conditions 

The ptopei cost system cm usually he ichcel upon to 
reflect such vanations of laboi cost with icason thlt aeuuacy, 
and the management can then act with a full knowledge of the 
facts The direct and indued costs of the open alum when 
perfoimed by “man powei” aie known I lie cost of pioper 
maclimeiy and the cost of the opcntion when peifoimetl bv 
this machmeiy may be leadily ascci tuned It is then, as a 
rule, a simple mattei to dctemunc which is the moie eco- 
nomical 

Theie is, howeeer, at times so nice an adjustment be- 
tween the lelative merits of men and machmeiy as to make 
such a determination difficult Even a small saving pei unit 
on a laige output is well worth while, but the s rung effected 
by the new mechanism liny be so infinitesimal that its real 
value is very difficult to deteiminc and the management natm- 
ally do not wish to install moie oi less expensive machmeiy 
unless there is a clearly demolish ated advantage in so doing 

To demolish ate a point of this kind is a matter of 
scientific cost finding and time No machine should be con- 
demned on an out-of-date oi inadequate system of cost find- 
ing, nor should its fate be decided by a short trial unless the 
short trial shows beyond question that the machine is not 
worth while 

It must also be borne m mind in considering the utility 
of any new machine that its economy may depend largely on 
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the fiequency of its use A device obviously and materially 
hboi saving, if used but a few times a year would not in most 
cases be a piohtable installation 

§ 24 Men vs Machinery Differing Views 

The diffeient points of view when the lelative menls 
of men and machinery are undei considei ation, aie well 
brought out in the following account of an American man- 
ufactuieTs investigations into this subject in Vienna ITc 
was amazed at the wasteful methods and the high laboi cost 
that lesulted fiom the failuie of the Austnan manufactuieis 
to use modern machinery 

“ ‘I was informed in one shop that a boiler of about 1 50 
horse-powei cost for labor alone $750 That boilei would 
have been built in an up-to-date shop in America for a laboi - 
cost of $150 I11 the United States tluee workmen with mod- 

ern tools would accomplish as much in one day as would 
be done by foul woikmen 111 a Vienna shop working one week 
The cost of the labor m the United States would be about 
$5, the men receiving for this class of rough woik a little 
moie than $1 50 a day Of the four men in the Vienna shop, 
two would receive eighty cents a day, one sixty cents a day, 
and one forty cents, but even at those low wages the total 
labor cost theie would be $15 60 against about $5 with us 
I found an almost absence of labor-saving machinery in some 
of the largest shops in Vienna — plates weie being handled 
by hand, there were no livetmg machines, no travelling cranes, 
or modem hoists ’ 

“I asked a laige manufacturer 111 Vienna why he did not 
mtioduce modem labor-saving machinery He had been m 
American shops and was fairly well posted on what was pos- 
sible m the way of reducing the amount of labor entering 
into his product His line of reasoning was interesting 

“ ‘You will not find the latest labor-saving machinery 
here, he said, ‘because labor is so cheap that it does not pay 
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to have the best machmeiy as it docs with \ou It we invest 
money m laboi -saving machines the inteicst on the cost 
of that investment goes on eveiy day in the veu and cveiv 
succeeding yeai, vvhethci times aic good 01 bad and oidus 
many 01 few With our cheap laboi it is difkicnt When 
we have a lush of woik we can employ mote men m slack 
seasons we can dischaige them I he tiouble with lihoi- 
savmg machmeiy is that you cannot dischaige it when \oti 
have no work for it to do *’ ” !t ' 

* Vanderhp, Business and 1 ducaiion pp 15 1 
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DETERMINATION OF PRODUCTION COST 
§ 25 Constituent Elements of Production Cost 

Matenal, laboi, and expense are the thiee constituent 
elements of production cost All of these aie equally im- 
portant, foi no two can be combined without the aid of the 
third In other woids, theie can be no commercial produc- 
tion without bunging into combination the three elements, — 
matenal, labor, and manufacturing expense For instance, 
if a simple type of machine is to be constructed, material, 
such as castings, etc, is a fiist lequisite A machinist, repre- 
senting the laboi element, must then be called upon to pie- 
pare and assemble the vanous parts A place in which, and 
tools with which to do this aie fuither essentials, and these 
two latter items supply the third element of production cost — 
manufacturing expense 

Piimarily theie is no necessary relation between these 
diffeient elements of cost A veiy large amount of labor may 
be expended upon material of insignificant value, as is the 
case 111 the manufacture of many instruments of piecision 
where the material may cost but a few cents while the labor 
and manufacturing expense involved amount to many dollars 
On the other hand, the material may be very costly while 
the labor and the manufacturing expense involved are of 
small comparative cost, as in the manufacture of plain gold 
lings 

As a rule, production costs are decreased as the volume 
of pioduction increases The cost of material is decreased 
because the material is purchased in large quantities and 
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theiefme on bellei tcims I lie 1 thru cost is ustt ill) dcuciscd 
because the laigu nuinbci ot ! ibmus pci nuts oi spuiah/itiun 
by classes and gioups, makes cflcctnc team uoik possible, 
and precludes tbe necessity of “tilling m the tunc ot lugh- 
pnced men on work which could be done eqiiall\ well bj men 
of lesser wage-earning powci 

When we come to manuf ictining expenses we tiopicntlv 
find that many of them aic not mu cased at all In in nut ease 
of production, — due to the fact that the limit ot pioductivc 
capacity has not been icachcd 11 ms, it hut one man is em- 
ployed m a good-si/ecl shop the fixed chugex on the land 
building, and equipment, logelhei with the mst of licit, light, 
powei, and msniance, will amount to a \eiv eonsulu iblc 
bm den on Ins pioduct If, howeten, ten men ate employed 
m the same shop, many of these items ait not mu eased at all 
and possibly would not be mateiially giciter if the woikmg 
foice weie mci eased to one luindicd men \\ hue this is so, 
the btu den of expense on each unit of the inti eased pioduct 
is but a small fi action of what it was befmc 

§ 26 The Cost Period 

In foimer yeais the dclei munition of costs usually waited 
until the end of the fiscal yeai, when an meeutoiy was t iken 
and the costs loughly detei mined Modem icqujiements 
demand closer, more aeeuiate mfounatiou If pt eduction 
costs vary, the management must know, and know quickly 
what the variation is, the cause, and, if an increase, whether 
it may be lectified 01 whethei it necessitates a conespohding 
increase of selling puce 

For this reason, 111 the great majority of pioducmg es- 
tablishments, the old annual penod is displaced by a shorter 
period— -usually a monthly or four-weeks’ period The foui- 
weeks’ period, making thirteen periods m the year, is advis- 
able where the pay roll is weekly or bi-weekly, and the cal- 
endar month period is advisable where the pay roll is monthly 
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01 semi-monthly The plan of having the closing period 
1 aiticulate” with the pay-ioll penod enables the cost depail 
ment to get at the facts of hhoi costs without having to “dig 
foi them 

§27 The Perpetual Inventory 

In the moie modem manufacturing establishments a 
peipetual or “going” mventoiy takes the place of the annual 
physical inventory of foimei days This peipetual mventoiy 
may be said to be essential to an accurate and effective cost- 
accounting system With it, the goods on hand, and their 
values, can be detei mined fiom the books at any time with 
but little laboi and delay This peimits of the short cost 
penods which would not be possible under the annual physical 
mventoiy 

The “peipetual mventoiy,” “going inventory,” 01 “stock 
lecoid, ’ as it is vanously called, is a continuing lecord of ma- 
tenals, goods in piocess, and manuf actui ed goods on hand 
It shows both numbers or quantity and value If materials 
oi goods aie used 01 sold, they aie deducted from the quan- 
tities or numbers shown to be on hand by the perpetual in- 
ventory, so that tins mventoiy shows at all times just what 
matenals and goods are on hand and then value 

The going inventory is nothing new “A cash hook is a 
stock iecoul, or going mventoiy of cash, because it shows 
all cash leceived, all cash disbuised, and the cash on hand 
and 111 the bank Likewise a custorneis’ ledgei is a peipetual 
mventoiy of debts due the business by its customers * * * 

“Theie aie ceitam lines of business in which the keep- 
ing of a stock recoid would be impiactical if not impossible, 
e g, retail gtocery business, letail liquor business, retail liaid- 
ware business, wholesale novelty business, etc Wheie this 
is the case, an accurate statement of assets and liabilities can 
not be compiled fiom the books except after a physical in- 
ventory is made Consequently the management must wait 
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six months 01 a yeat in oitlu to know the exact condition 
of the business and the lcsults iiom its npu itions 

‘As opposed to this, uhuc a stock letoid is ieasiblc md 
is conectly kept, the management can asm bun at the dose 
of each week 01 month, as they maj elect, the condition ot the 
assets and liabilities, ancl the results fiom the opu alums of 
the business In piactice it is usually not adusable to compile 
a balance sheet and a piofit and loss statement tnoic often 
than monthly ”* (See also ^ 46-48 ) 

§ 28 Advantages of the Perpetual Inventory 

Ihe peipelual 01 going lnvcntoiy is, as alicady stated, 
an essential featuie of accuiate cost Imdmg It may lie said 
fuithei that it is a panic 1 equisite of any modem system ot ac- 
counting It affoids, m itself, a good illustration ot tun- 
ti oiling- and subsidiaiy letoids In the Mam Ledger ut the 
General Exhibit (Ch XXXIV) it is lepiesented by a few 
conti ollmg accounts, which show at the end ot eadi month 
the aggregate cost of stock and materials on hand In the 
subsidiaiy records the supporting accounts give a complete 
analytical statement of the pioperty values leprescnted by 
the controlling accounts, showing uiidei each heading the 
quantity or number on hand, and the cost puce per unit 

Ihe advantage of such a lecord is gieat When it is 
kept the exact status of all asset accounts and the exact con- 
dition of all material on hand can be ascertained without leav- 
ing the office This permits of the short cost pencil so es- 
sential to accurate cost finding It also gives a knowledge 
and close touch of the business that can be secured 111 no other 
way I11 short, the perpetual inventory, when part of an ef- 
fective modem system of accounting, enables the factory to 
be run from the office — a wonderful advantage undei any 
circumstances and particularly so when a business is under 
stress of competition 

* Bentley, “Science of Accounts,” pp 113117 
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As illustrating the great practical value of the perpetual 
mventoiy — outside of its costing utility — a lecent experience 
of two veiy laige corporations manuf actui mg a common line of 
pioduct may be cited Each of these m turn was asked by a 
laige consumei of then common pioduct to state the eailiest 
date when delivei y could be made on a large rush 01 der The 
fust concern, lacking a modem system of lecoids, at once 
got into telephonic communication with a numbei of its dif- 
feient plants, had its whole coips of supei mtendents on edge 
looking up data and lepoitmg conditions, and gave a positive 
leply in some two days fiom the time the enquiry was made 
The second concern, equipped with a modern accounting sys- 
tem, consulted the recoids on file in its office, ascei tamed 
the conditions in each of its plants, gave a decisive leply 
within half an hom from the time the enquiry was made, and 
secuied the oidei befoie its competitoi had worked out a 
delivei y date ( See also § § 46-48 ) 

§ 29 Cost Determination 

All production cost is made up of the cost of the three 
elements — material, labor, and manufacturing expense Each 
job passing through the factory, or each lot passing thiough 
a process, is given a distinguishing number, known as ita 
“01 del numbei ” To this order numbei is charged the ma- 
terial dnectly consumed All laboi devoted to that job 01 
lot is chaiged to its ordei number To each 01 del numbei is 
chaiged its pioper pioportion of manuf actui mg expense 

While thus simple 111 theory, the practical determination 
of costs is one of the most complex and difficult of the tasks 
oidmaiily requited of accounting Separating the routine of 
cost finding into its pai ts, it is easily seen where the complexity 
lies 

Matenal costs are usually simple, requiring only the 
charge for matenal actually consumed 

Laboi costs, while still comparatively simple, are more 
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difficult of detu munition than matenal costs, owing to the 
fact that laboi dues not go into a specific job in the dun cut 
way m which matenal usu tll\ does 1 bus, a single joh oi 
lot may pass thtough many diltuent pioussts and deput- 
ments and thiough many ddtuent h unis It m ly he winked 
on steadily until completed, oi be winked on at many ditteient 
times It may be taken up done or m connection with othei 
jobs, oi to fill in tune between othu jobs \ 11 this makes fm 
complexity Howevei, nuclei any of these tueumstuiecb the 
mattei is for the most pait meiely one of auuiate time keep- 
ing and therefoie of not very gicat diltieulty 

Expense is the “bugbeui" of the lost findu It is the 
gieat cause of the difficulties, the inaeciii uies, and most of 
the chveigencies m both the theoiy and piaetiee of cost linil 
mg Expense is a matenal part of manufaitunng costs— 
sometimes by far the gieatest pait — hut it is to a gieatei or 
less extent, an elusive, intangible pait, showing m leuilts but 
not fully seen, always present but chflievilt to trace, multi- 
farious in its ongm but united in one bui den on pioduction 
costs, and ever and always exhibiting an almost unconquerable 
tendency to swell these costs unduly 

In practice, expense is the uncertain element of cost ac- 
counting At the best the expense eluuge is but an approxi 
mation Its detei initiation and piopci diffusion is the most 
difficult featuie of the cost accountant's work 

The application of material costs is tieated in Ch VII 
of the present volume, the application of lahcn costs m C h X 
and the application of expense in Ch XVIII 
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ROUTINE OF PRODUCTION 

§ 30 The Production Order 

In its usual foim the pioduction oidei is a formal written 
duection 01 authonzation foi pioduct to be put m piocess, 
01, applied to non-productive work, it is the dnect or standing 
01 dei foi such woik to be done As a bioad rule, no factory 
woik, whethei productive 01 otherwise, should be begun un- 
less covered by a specific ordei In the case of frequently 
learning duties of a non-pi oductive natiue, such as cleaning 
out tanks, oiling machinery, small lepairs, etc, standing or- 
dei s aie usually issued, and all woik done undei such standing 
oiders is chaiged to the paiticular oidei numbei to which it 
belongs 

The fii st step in the manuf actui e of an article or product 
undei a modem cost-accounting system, is, then, the issuance 
of a pioduction 01 assembling oidei, as the case may be, which 
is a geneial authonzation to those concerned to proceed with 
the manuf actui e indicated This they do m accoi dance with 
the foimalities and loutine of the particular factory Where 
parts aie necessaiy these aie usually piovided for by means 
of shop 01 deis which beai the same number as the “conti oi- 
ling” pioduction ordei 

Theie is no geneially obseived lule as to the official by 
whom the pioduction older is issued N01 is there any gen- 
eial uniformity of piactice Every factory is a law unto 
itself, and its production oidei numbers are issued by such 
official 01 officials, or in such manner as seems best to its 
management 
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§ 31 Forms of the Production Order 

As all eady stated, theic is no unifoinnly as to the for- 
malities attending the issuance of a pi oduclion ordu Simi- 
laily theie is no standard foim, e\ei> iactoiy adopting such 
shape and ariangement of production older as fits m best with 
its own 1 equipments Indeed, as a mattei of practice some 
lines of production issue no loimal wntten oidcis at all, and 
theie aie circumstances undei winch written oiders would be 
of no paiticulai advantage Ihus, where the pioduction is 
standard and continuous, the product may be turned out day 
aftei day undei a standing ordet 01 with no pioduction or- 
det at all At othei times pioduction is begun on a verbal 
older from some one in authonty, with pet haps a scale ticket 
01 sheet showing each lot numbei with weights oi inspection 
tallies, or other analogous lecoid to seive as an identifica- 
tion This class of production is illustrated by packing 
houses with then “bunches” of live stock, and saw mills with 
their “jags” of logs 

While this is true, the general rule holds good that pro- 
duction should always be authorized by a more or less formal 
wntten pioduction or assembling order, or by shop orders for 
parts that are to be carried in stock, each such order bearing 
a controlling production order number Different forms of 
the production older aie described m the paragraphs which 
follow 

In its simplest form the production order is merely a 
dnect request, order, or authorization to the proper party 
to begin a specified production In its usual form the pro- 
duction order goes beyond this, giving various details as to 
the product, frequently combined with a requisition for ma- 
tenal To this are frequently added blanks for information 
concerning the progress and the details of production so that 
when the operation is finished the pioduction order itself shows 
a more or less complete record of the whole operation 

Thus in the manufacture of shoes specific orders are put 



ROUTINE OF PRODUCTION 


67 


mto piocess with a “tag’ to accompany each “case” This 
tag is in itself the pioduction older but also bears the lelevant 
data concerning production details, and follows the goods 
fiom start to finish, serving in this way as a job follower 
In the moie modern shoe factories, what is known as the 
“sheet” system 01 “schedule ’ plan is used to put the lots, 
undei the difteient tags m work m caiefully arranged daily 
gioups, moving thiough the factory on a piearianged sched- 
ule so that there will be no localized congestion nor mterfei- 
ence between the various specific orders, while at the same time 
the full capacity of the plant is utilized 

The schedule plan is not peculiar to shoes but can be 
used with any product of a fixed process nature Furniture, 
soap, iron safes, etc, are examples of such pioduct, and in 
fact any other product that meets the requnement of the list- 
peicentage plan (see Ch XXI) can be worked undei the 
schedule plan The preari angement of woik involved, with 
the subsequent pressure on all sides to keep production up to 
the schedule time, is very advantageous This featuie of the 
plan can to some extent be used on specific oideis other than 
“piocess” product, as will be seen by reference to the shop or- 
der tag (see § 33) shown in Figuie 22, which fixes the date 
on which the article must leave each department 

In Figure 10 is shown a tag plan of stores order used 
for semi-finished material, or for finished paits of standaid 
machine product that is made up and held in stock for piob- 
able future needs This tag tells all that is necessary to be 
known m 1 egard to the ordinary pai ts for which it is intended 
If anything out of the ordinary is desired, another form of 
shop ordei or pioduction order is issued giving the details of 
this special production 

In Figures 11 and 12 is shown a form for recording pro- 
duction — including receipt for product — on an indeterminate 
or “until I tell you to stop” plan This is for parts of a stand- 
aid agncultuial implement The use of the form as shown 
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is limited to one week I Ins is piinnuih tot the put pose of 
checking up production with the an ttspontlmg time icpoils 

Figtue 13 is an oulu sheet tui 1 mnimlaUuimg tulor, 
used when gumcnls ate given out to jomnevnuu to he com- 
pleted in then o\\ 11 shops and homes l lie lmui poi tion ol each 
gaunent ticket is detached hctoie the gaimuit is ictuined to 
the nnin shop, the coupon being ret lined In the opuatoi as 
a pay coupon indicating the amount of woik done In him for 
which payment will lie due on the lcgulai pn\ da\ 

In Figtue 14 is shown a small end that accompanies 
each dozen cut gaiments 111 m undciueai mill 11ns consti- 
tutes the pioduction oulu and is all that is ntccssdi) m pio 
cess woik of this kind uheie the opuatnes pci tut in their 
special duties on ill gaiments that tonic to them m the toutse 
of loutme I he lust opuatmn is listed at the hoUtun of the 
caid, the second opeialion next above it, and so on \s will 
be noticed, a space is lett toi the open itne's ehctk number 
to the light of the symbol upicvctUmg the opeialion \fter 
this cheek numhei is mseilcd the opuative ails ott the coupon 
to the light and ictains it as a pa) coupon — 1 e, a voucher 
showing work which his been done fin which he is entitled 
to compensation Lho opuatives paste these coupons in 
books piepaied foi the pm pose, which they turn into the 
oftice foi pay-iull pm poses lo avoid fiattd these cauls or 
lags when Inst issued aie stamped the length of the tag with 
a uibbei stamp of peeuliai design 1 he pioduction ordei for 
the ouginal cutting of gaiments cannot, of couise, be worked 
on this plan 

In figure 15 is shown a form of wood-shop oidei for 
constituent parts of agricultuial implements, baggage trucks, 
cais, etc This foim is peculiar because in order to use lum- 
ber to the best advantage, several shop oiders may be exe- 
cuted simultaneously, and in fact a cross-cut sawyer may have 
half a dozen orders in hand and use his judgment m cutting 
to advantage Under this plan any lumber taken from the 
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piles is chaiged to the depaxtment matenal account, and the 
extensions aie made in the office at a rate per thousand feet 
which includes the exact measui ements for the finished paits 
and a maigm foi waste as determined by experiment 01 by 
the expei lence of piecedmg cost penods 

In Figuie 16 a pioducmg older for liquid paint is shown 
The squaies lepresent the various sizes of containers, and 
the numbeis wntten m the squares show how many of each 
of these containers aie to be filled, thus seivmg as a guide to 
the quantity 111 bulk to be pioduced This form caines with 
it requisition blanks for all material which should be neces 
saiy In Form 17 is shown the completing oidei foi one 
size of contamei of the same paint This cames with it the 
lequisition blanks foi containers and labels 

Figuie 18 shows a production older and matenal requi- 
sition for parts of a steel wheel The form shows the method 
of lecordmg “rejects” and the nurnbei of good paits passed 
on to the succeeding operation 

Figuie IQ shows a production order and matenal requi- 
sition for machine knives This foim is ai ranged to lecoid 
the scrap made on each ordei and thus becomes an individual 
efficiency lecord for the opeiative 

In Figure 20 is shown all that is oidinanly needed m the 
way of a production older for the various depaitments of a 
safe works when the cost system is on the piocess or hst-pei- 
centage plan The foim as. shown, coveis the making of 
hinges foi stock It will be noticed that space is left for le- 
coidmg any lequisition that may possibly be made — as a 
matter of expediency — on the newly made stock befoie it has 
been formally delivered to the stoies department 

Figuie 21 shows a job followei foi a printing plant 
This order is m the foim of an envelope designed to contain 
copy and any and all relevant data necessary to the work 

Figure 23 shows a combined order form and machine 
time report foi use with the machine hour plan , each coupon 
representing a separate operation 
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§ 32 Routine in Production Department 

In the following discussion of production loutine it lias 
been assumed that the pienuum system is m use Wheie this 
is not the case the lefeience to pienuum time, etc , 011 fonns, 
and the lecoids pecuhai to the pienuum system aie, of coiuse, 
onntted, otherwise the routine is the same 

The proceduie descixbed in the following paragiaphs is 
that followed m the pioduction of paits in a machine shop 
The geneial plan is, howevei, by no means limited to machine 
shops, but applies to many classes of pioduction It would, 
of couise, vaiy m detail in chffeient shops ancl foi different 
classes of pioduct, but will seive to give a geneial idea of 
the accounting routine involved in pioduction 

In most machine shops in which an effective cost-finding 
system is in opeiation, a lecoid of all paits which aie made 
111 the factoiy is kept in the production depaitment on a card 
index This gives the following inhumation m regaid to 
each 

(1) Name of pait and size 

(2) Material 

(3) Pattern number 

(4) Drawing number 

(5) Time lequired to manufaclmc 

(6) Number made m lots 

(y) Minimum stock to be earned 

(8) Opeiations 

(9) Depailments m which operations aie to be earned on 

(10) Pienuum time allowance 

On the back of tins caid is shown the numbei of parts 
then in process m the factoiy, the number of parts in the 
stock room, and any withdrawals of these parts This gives 
a peipetual inventory of stock on hand When the produc- 
tion clerk receives an assembling order or a production or- 
der involving the use of these parts, he examines his card in- 
dex to see what paits he has m stock and what parts must 
be made He makes a record of the parts to be made and 
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turns this list over to a clerk who fills out shop ordei tags — 
which are in effect subsidiaiy pioduction oideis — and cost 
cards (Figure 126), and forwards them to the stores clerks 
and cost-keepers respectively 

§ 33 The Shop Order Tag 

The manila tag shown in Figure 22 is a convenient form 
of shop order It gives the following information 

(1) Shop order number 

(2) Amount to be made 

(3) Articles and size 

(4) When material is wanted 

(=5) When article is to be finished 

(6) Operations 

(7) Departments in which operations are to be carried 

on 

(8) Premium time allowed on each operation 

(9) Date when work must leave each department 

The bottom of this tag may be a material stores coupon 
or requisition, the tag being so perforated that the coupon 
can be readily detached To avoid error or misunderstanding, 
a small blue print of the parts to be made accompanies the 
tag, or better still is attached to it by a fastener On the 
face of the stores coupon should appear the shop order num- 
ber, the name of article, material wanted, amount, size, date 
delivered, and “Return to Material Clerk ” On the reverse 
side should appear the date received, amount, balance m stock, 
and “Counted by ” 

The blue print idea can be used to great advantage in 
other than machine shops, as for example m a pharmaceutical 
laboratory where each separate formula can be typewritten 
upon a specially ruled and prepared sheet of translucent paper 
and thereupon becomes the master copy for all future pro 
duction orders based on that formula These master copies 
are filed by number or other designation so that they may be 
readily found when needed When production orders are 
to be put in work, a blue pnnt is taken from the prepared 
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sheet bearing the piopei fonnula, which — if the m.islu copy 
Ins been piopcily pi cpaicd — becomes the production mclu 
foim with blank white spaces foi oulci nunibu, elite quanti- 
ty, etc , also foi lecoidmg the names ot employees who pei 
foim the se\eial successive duties incident to the fulhllment 
of the older This plan is a saieguard against maccuiacics 
and precludes the necessity of numeious checkings and ie- 
checkmgs 

§ 34 Routine of Shop Order 

When the shop oidei tag icaches the stoics duk, lie 
notes the date on which any castings lequncd mil lie needed 
and oideis this matcual fiom the foundiy, setting i dcluciy 
date upon the oidei When the castings aie iu utcil tiom 
the foundiy, he stamps the date undci heading ‘Matenal 
Received ” The tag is then held by the patticul u stoics cleik 
who handles castings, until, as time 1 oils on, the date indi- 
cated undei “Date Wanted’ is 1 cached, when it is sent with 
the castings to the main stoie-ioom 

On receipt of the tag the stoiekeepci counts out the 
pieces called foi by the older, and, fust detaching the stoies 
coupon, attaches the shop oidei tag to the nnlcual and sends 
tag and matenal to the department in which the opeiation 
begins lhe storekeeper then signs the stoics coupon, fust 
enteimg date, weight, and (ost of matenal on the hack of this 
coupon and foi wards same to the cost-kccpex, who eutus the 
cost undei “Matenal’ on his cost caul and hies the coupon 
away foi lefeieuce if the necessity anses 

The tag attached to the matenal saves the foi Oman’s 
time and gieatly simplifies his woik He does not have to 
start an investigation to obtain the necessary mfonnation in 
regard to a job, nor does he have to even consult the blue 
print to see to whom the woik goes after his part has been 
done, foi the tag is like a railroad schedule, stating each point 
of destination and the time of arnval thereat 
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When matenal for a job arrives in a department, the 
f 01 eman leads the attached shop order tag, notes the date 
when the work has to leave his department, and turns the 
job ovei to the woikman who does that class of woik This 
woikman while still engaged on othei woik, gives the tag 
with its attached blue print to a tool cainei, who gets such 
tools as aie needed from the tool-room and deposits them on 
the woikman’s bench When the woikman finishes the job 
he is on, tools and materials aie at hand foi the next job and 
no time is lost 

When the woik is finished — usually either befoie the 
schedule time or exactly on it — it goes to the inspector If 
appi o\ ed, it is immediately f orwai ded to the next depai tment, 
and so on through the diffeient depai tments to the stock-ioom 
When the finished work reaches the stock-room, the paits aie 
counted, placed m their proper receptacle, the form on the 
back of shop order tag is filled out, and the tag is then sent 
to the production department Entiles are made from this 
shop ordei to a card pioperly mled to record the operations, 
symbols, and departments m which the work was clone, and 
the time consumed 

§ 35 Time and Premium Records 

The time recoid card (Figure 126) foi each opeiation 
is made out at the same time as the shop oidei tag, and is 
f orwai ded to the cost-keepeis who file it away according to 
its guide numbei As time reports come in from the factoiy 
foi the particular work, the time is posted on this card, and the 
numbei of men employed on the work is also inserted The 
caid is kept on file in this department until the finished shop 
01 del tag returns from the stock-room to the pioduction de- 
partment, when the time record card is taken from the files 
and the piemium figured 

§ 36 Discrepancies and Losses 

When the cost of any part has been figuied on the cost 
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caul, the unit cost is tiansfeiied to comparative cost sheets, 
wheie a lecoicl has been kept of all pieceding costs and 
wheie any disci epancies will be disco veied Should an m- 
ciease in cost ovei the previous lot be shown, a companson 
of the two cost caids will show wheie the disci epaney oc- 
cmred, and the cost depaitment can notiiy the supenntendenti 
of the date, the operation, and the woikman who was ie- 
sponsible for the mciease of cost 

Notice of work rejected is made out in duplicate by the 
inspector The original of this notice is sent to the foieman 
of the depaitment The duplicate is sent ihtough the supei- 
mtendent to the cost department, wheie if the 1 ejection is 
due to a fault of the woikman, the time lost is clmged igainst 
lus piemium gam on that particulai job, but otheiwisc goes to 
swell the bui den of overhead expense 
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CHAPTER V 

PURCHASING AND RECEIVING MATERIAL 

§ 37 Requests for Purchases 

Requests or lequisitions foi the put chase of matenal 
(Figures 40, 41) usually emanate fiom the stores department 
They aie made out by the stores cleik or some equivalent 
official and are sent to the material division of the cost de- 
paitment for registration Here by refeience to the stock 
lecoid, the propnety of the proposed requisition is deter- 
mined It the purchase is approved, the ordei is entered in 
the “Material Ordered Register” and the lequest for pur- 
chases is turned over to the purchase depaitment where a 
purchase order (§ 38) is made out m accoi dance with the 
request and the order is placed 

The completeness of the infoimation conveyed in the 
request for purchases will depend entirely upon the system 
in force in the particular establishment Under some sys- 
tems detailed information is incorporated in the request, as 
for instance, the number of units on hand, number needed 
foi immediate consumption, number already ordered but not 
yet received, etc On the other hand, requests for purchase- 
are sometimes mere statements — each under a number whicn 
becomes the number of the corresponding entry m the Ma- 
terial Oi deied Register — of the fact that certain goods are 
needed The purchase request must, of course, be signed 
the proper party In some large concerns two or more sig- 
natures are required for the validation of purchase requests 
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§ 38 Purchase Oideis 

I he put chase oulu undu my moduli si stun of business 
oigmmTlion is a punted foim upon winch the details of the 
specific oidei aie enteied When these lu\e liccn cntued 
the pm chase oidei is sent to the supply house 01 concern 
fiom which the goods aie bought and becomes its authonty 
foi the delivery of the goods 01 deied, in confoimitj with the 
lei ms of the pm chase oidei 

Thcie is no fixed woichng, stile, 01 foim foi pm chase 
ordei s, the mattei being cntuely within the disci etion of 
the individual concun lliey should, howevu, is a m ittei of 
comse, be as cleai, dncct, and specific as they can be made 

Whatevei tliegeneial woichng md auangunent adopted 
the pm chase ordei should always bcai i senal nuinhei and 
a lequest that this senal numbei appeal on the sellci s unoice 
This is a mattei of some nnpoi lance, foi in case any ques- 
tion atises as to the authonty foi an oidei, 01 is to the qnm- 
tities or qualities 01 othei conditions of a bill of goods it is 
a simple mattei to turn to the duplicate of the pm chase ol- 
der — which is filed under its senal number — and deteimme 
the facts 

The pm chase ordei is usually composed of a set of fom 
duplicates, though occasionally pui chase systems call foi sets 
of a smaller 01 even laigci numbei While commonly re- 
feried to as duplicates, the chffeicnt copies of the pm chase 
older set aie not, stnctly speaking duplicates, for while the 
specific oidei details — which aie lypcwntlen in — aie the same 
on eveiy copy of the set the punted mattei usually vanes on 
the diflfeient copies The variation in the punted mattei is 
shown m Figures 42-45 which illustrate the four membeis of 
a purchase order set 

The different copies constituting a purchase order set 
aie prepared at one operation by the use of carbons When 
four copies are prepared, the different copies are ntihred as 
follows 
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( 1 ) Sent to supply house 

(2) Filed m numerical oidei in the office 

(3) Placed tempoiauly on “Unfilled Oideis” file 

(4) Sent to leceivmg depaitment 

When 01 dei s aie mipoitant and to be closely safe- 
gum ded, the blanks constituting the set of four copies are 
punted on a single sheet of papei, pait on one side of the 
sheet and pait on the othei, each sepaiated fiom its fellows 
by peifoiations Copies 1 and 2 appear on the face of the 
sheet and copies 2 and 4 on the leveise of the sheet, m such 
mannei that an “accordion” fold of the sheet will bung the 
consecutive copies in sequence, all facing the same way and 
legisteung so that when carbon papei is placed between, all 
foui copies may be piepared with the one writing 

These pm chase oidei sheets are maclnne-numbeied and 
padded If a sheet is spoiled it is destioyed — save as to copy 
2 — by the pioper officei or depaitment head The destiuc- 
tion of the other copies is teisely recoided upon copy 2, which 
is then filed m its propel numerical oidei with the othei No 2 
pui chase orders so that eveiy sheet is accounted for This 
plan piecludes the possibility of piomiscuous or unauthorized 
01 ders 

F01 convenience m handling, it is desirable that the 
different copies of a pui chase order shall be readily distin- 
guishable one f 10111 the other For this pui pose when all 
copies are printed 011 a single sheet, different styles of type 
or different coloied inks may be used When the copies of 
the set aie not punted 011 one sheet they may be distinguished 
111 the same way but aie best diffei entiated by the use of a 
diffeient colored papei for each copy Sometimes they are 
distinguished by the quality or weights of papei used An- 
other excellent plan of distinguishing the different copies is 
to have a large designating figure printed on the cornel of 
each copy save the first 

The printed wording of the purchase order usually vanes, 
as stated, on the diffeient copies Thus No 1, the original, 
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is in its usual fotm a duect oidei foi goods In addition it 
sometimes carnes an acknowledgment "extension” on the left- 
hand side, sepaiated fiom the put chase oidei piopei by pei 
foiations 1 his acknowledgment is to be signed and leturned 
by the party leceivmg the purchase oidei, and if pioperly 
woided it becomes, when so leturned, not only an acknowl- 
edgment of the older but its positive acceptance at the puce 
and on the teims stated in the pinch ise Older If this ac- 
knowledgment is not promptly lecened, a 1 equcst fm its re- 
turn is sent out by the purchasing depaitment 

Copy No 2 of the purchase oidei — the oltice copy — in- 
stead of leading as an outer, may peihaps slate the tact that 
"An order has been placed with the Johnson II udwarc Com- 
pany foi goods as listed below ” In addition, as shown m 
Figure 2, this form may also pi ovule blanks foi lecoidmg the 
subsequent transactions lelatmg to the ouler, such as "Date 
of Acknowledgment,” “Date Goods Promised,” “Date of 
Invoice,” “Date Goods Received,” “Invoice Approved,” etc 
When these blanks aie filled, No 2 constitutes a full and 
complete history of each and every pui chase oidei This data 
should be recorded systematically, the No 2 purchase orders 
being written up, perhaps once each day, from the accumulated 
invoices The office copies of purchase ordeis should never 
be lemoved fiom the file, refeience being made to them, 
when necessaiy, m the file 

Copy Nk> 3 is usually similar to copy No 2 as to its 
punted woiding It really lequires no special data, save uu- 
dei the one head "Date Pioimsed,” as it is placed on the 
unfilled older file only, seiving theie as a memorandum and 
a lemmder of the ordei until the goods are received At 
that time it is removed and attached to the invoice, or is other- 
wise disposed of according to the system m use In case or- 
ders are but partially filled, and the remainder of the order 
is to come later, the received items may be checked or other- 
wise indicated on copy No 3, which is left on the unfilled or- 
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ders file until all the goods it calls for have been received, or 
until the unfilled items have been cancelled 

Copy No 4 is for the receiving department and its printed 
matter is usually vvoided as a notice to the receiving clerk 
that the articles listed on the ordei should be received fiom 
the concern named, on or about the specified date On this 
copy a short-width caibon may be used so that while the 
items show, the quantities of these items do not This forces 
the leceivmg clerk, in older to complete his record, to actually 
weigh, count, or measuie all goods received, instead of taking 
his quantities from the purchase order 

Copy No 4 may, if desired, have upon it a certificate 
to be signed by the storekeepei — or by the foreman in cases 
wheie goods aie delivered directly to the department for 
which pui chased — stating that the goods have been leceived 
The final testing place of copy No 4 will depend upon the sys- 
tem m use 

§ 39 Material Stores Ledger 

The Matenal Stores 01 Stock Ledger (Figure 50) is a 
perpetual inventory of material It is m practice a record of 
all material coming in and of all issues of this material It 
provides foi an account with each kind, grade, style, or size 
of raw material carried in stock 

The department m which the Stock Ledger is actually 
kept is not a mattei of great moment, yet it will usually be 
found desirable to have it in close proximity to the purchas- 
ing department so that it may be referred to readily Theie 
is no established form and shape for this ledger In some few 
cases a bound book can be used to advantage, but wheie 
the various shapes, sizes, weights, and numbers of units run 
into the thousands, the bound book is prohibitive and in its 
stead either the loose-leaf ledger, or caids rpust be used Un- 
der ordinal y circumstances the latter are preferable for con 
vemence and quick handling 
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If caids are adopted, stnnguit utles must be obseived 
as to then use, for while caids aie good scivuits they ue no- 
tonously bad masteis When a eaid is icmoved fiom the 
hies, a dummy showing when and by whom the caul was 
lemoved should mvanably be left in its place II a caul is 
kept out too long it should be lccalled It some such sjstem 
is adopted and iigidly enforced, the installation will be suc- 
cessful, but if a haphazaid, happy-go-lucky use 01 misuse of 
the caids is pei nutted, misplaced caids, lost tune, and dam- 
aged tempeis will be the sme lesult Fiopeily used, the wnlei 
stiongly advocates caids, but unless these aie eilectnelj. sale- 
guaided the loose-leaf ledgei is piefeiable 

The detailed mfoimation lecoid m the Stock Ledgei 
coveis “Mateual Received,” “Matenal Issued, ’ “Balance on 
Hand,” and “Matenal Oideied ” At the bottom of the caul — 
if a foim of caid ledgei is used — space is usually lesened foi 
names of commodities, the minimum nnmbei 01 qu intity of 
the particular aiticle 01 matenal to be earned, data concerning 
size, location, etc 

Undei “Balance on Hand” appeal columns for date, 
quantities, aveiage price of units on hand, and total cost 01 
value Two additional columns aie sometimes added with the 
headings, “Vended by Physical Count” (to be answeied by 
date of vei ideation), “Amount of Diflei dice ’ (ovci ui under) 
The Stock Ledger is usually "1 tiled down” monthly and bal- 
ances on hand 1 ecorded 

The “Material Oideied” columns can, if desired, be 
ananged so as to show date, fiom whom oideied, lequisition 
numbei, quantity oideied, puce, date leceivcd, and quantity 
leceived Items entered undei the bead of “Matenal Re- 
ceived” should, of couise, agiee with the coi 1 esponchng en- 
tries m “Material Ordered” column, save as to cancelled items 

§ 40 Material Ordered 

Copy No 3 of the purchase order is kept in the “Un- 
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filled Ordeis’ file until the older is filled or otherwise dis 
posed of This is foi the express purpose of keeping “in 
touch” with material oidered If an acknowledgment of an 
01 dei is not received m due time, or if after receipt of its| 
acknowledgment the goods do not make then appearance on 
01 about the pioper date, the mattei is piopeily followed up, 
and this is all that is usually necessaiy In some lines, how- 
evei, wlieie goods in process are dependent upon the ordered 
matenal foi completion, it is advisable to keep in much closei 
touch with the pi ogress of the oi dered matei lals 

Thus malleable castings may have been oidered fiom 
outside sources for delivery on a specified date, and it be neces- 
saiy that woik m progiess be so “matched” that it will be, 
i eady oi have reached a cei tarn stage by the time the castings 
come in In any such case lepoits on the castings in progress 
should be secuied from the foundry at such mteivals as will 
serve to show at any time the stage to which the castings have 
arnved This makes it possible to avoid unnecessary and 
umeasonable delays, and to so ai range matters that the work 
as a whole will pioceed to the best advantage 

Very simple forms will serve for the notation of pro- 
giess on oidered goods In many cases slips suitably headed 
will be found entirely sufficient Thus in the case of the cast- 
ings, two report slips headed lespectively “The following pat- 
terns have been oidered put m the sand foi numbei of cast- 
ings indicated,” and “The following castings have been placed 
m the annealing oven” — might be all-sufficient 

An excellent form of moi e permanent casting l ecord for 
“piogiess” mf oi mation is shown in Figure 51 A page or 
moie is given to each pattern number The numbei of cast- 
ings of the particular pattern ordered and the date of such 
01 dei aie entered m the proper column As repoits of cast- 
ings made are leceived from the foundiy, they are entered 
under the pioper pattern numbei in the “Foundry Record” 
group, this showing date, number cast and balance to be cast 
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As the castings go to and come fiotn the annealing oven, they 
aie enteied undei “Annealing Recoid” in the piopei columns 
As finished castings aie leeened fiom the foundiy the date 
and quantity aie enteied m “Delnenes” column The “Foun- 
dry Recoid column will, aftei each entiy has been made, show 
the balance lemannng to be east, “Annealing Recoid’’ will 
show the number of castings still in the oven, and the final 
column, “Total Due,’’ will show the nutnbei still undein eied 

§ 41 Receiving Material 

In piacticnlly all modern shops two broad 1 tiles covei 
the leceipt of materials — 

’ (1) All incoming goods must be weighed counted, 01 

measuied in ordei to deteinnne beyond doubt 
that such goods aie actually ltceived 

(2) Incoming goods must without undue delay he placed 
in the pi opei storage compai tments 

All of this seems very simple and should be simple, yet 
in twenty-five shops theie will be found peihaps twenty dif- 
ferent general plans for receiving goods, of varying degrees 
of complexity and efficiency 

But little need be said of the physical operations involved 
m receiving goods Conditions are so diffeient as to make 
specific rules inapplicable One shop may be so located that 
local deliveiy wagons may appear at any hour of the day 
Another may collect all “L CL” freight and packages with 
its own wagons at ceitain intervals each day Yet another 
shop may be far distant and be accessible only by rail ship- 
ments Whatevei the conditions, howevei, it is a foiegone 
conclusion that to insuie accuracy the goods received must 
at some time and place he counted, weighed, or measured, 
must be properly stoied, and a record be made of their re- 
ceipt 

Every care should be exercised to insure accuracy m 
the count of incoming goods, for the tendency to careless- 
ness and loose methods is gieat When goods are received 
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just about closing time the temptation is strong foi the re- 
ceiving clerk to take chances 011 the sellei’s accmacy at the 
expense of “the company” Oi if the selling concern bears a 
fanly good leputation, theie will be t disposition to accept a 
long 01 involved invoice as coirect without positive verifica- 
tion 

A simple method of safeguaichng delivenes is found m 
the use of copy 4 of the pm chase ordei (Figuie 45) filled 
out, as alieady suggested, by means of a shoit caibon, so that 
while the goods to be received aie shown, then quantities are 
not indicated This gives the leceivmg cleik all that it is 
actually necessaiy foi him to know, 1 e, that ceitam goods 
aie expected at a ceitam time Then, when the shipment is 
leceived, he cannot avoid the necessity of verifying the quan- 
tities by an actual physical weight, measuie, or count, since 
his repoit giving the number, weights, or amount of the goods 
leceived goes dnectly to the office to be checked from the 
complete duplicate ordei filed theie The mere knowledge 
that his repoit is thus checked is an all-sufficient stimulus to 
the watchfulness of the receiving cleik, since any carelessness 
on his pait is quickly discovered and brought home to him 

§ 42 Carload Weights 

Where goods are received 111 carload lots and track 
scales are accessible at the receiving point, it is good practice 
cn all classes of freight to compaie the caiload weights, less 
the tare or light weight on the empties, with the invoice or 
detailed weight of the contained goods Piobably this is 
done as a matter of couise in the case of bulk goods, such as 
coal, lime, and salt, but the comparison is not always made m 
the case of commodities wheie the specific weights of the 
ai tides composing the shipment are given or may be ascer- 
tained Yet it should be done as an additional check on the 
accuracy of the specific weights The sum of the paits must 
equal the whole, and if the carload weight less the taie does 
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not equal the total detulcd weight in the ease of any p utieulu 
eai load ot goods, in enoi somewheie is indie lied Tnciden- 
tall), these eheek weights oftentimes disclose height ovei- 
eh uges 

Wheie eai load shipments aie tiequent, a lecoid of eais 
xecened, 01 “Cai Book’ f Figuie 47) is veiy essential feu 
acciuately lecoidmg and checking tianspm latum ehaiges md 
foi piesemng connected infoiniation In addition to the col- 
umns shown m Figuie 47, columns foi “(moss Weight, 1 
“Taie,” and “Net Weight’ will be found advantigeous Ihe 
keeping of this iccouI usualh deiohcs upon the leeening 
cleik 

§ 43 Railroad Car Ledger 

When caiload shipments aie fiequent the woik may be 
expedited by instituting a Raihoad Lai 1 edgei 01 “Lai Ini- 
tial Ledgei” (Figuie 48) It should be a specially picpaied 
book with space at the top of the page foi lailioad names 01 
initials, and columns thereundei for cai numbeis and neces- 
saiy data Olliei headings than those indicated in Figuie 
48 will be used as dictated by conditions 

The accounts in the Railroad Cai I. edgei ai e headed 
with the names 01 initials of the lailroads whose eais aie 
teceived Undei these headings aie enteied the eai numbeis 
and othei data relating to eais as they come in, the enlucs 
being made 111 such mannei that quick lcfeience may lit made 
to any paiticulai cai The intent of this leeord is not inimical 
to the uuhoad companies in any way It is merely designed 
as a eheek on shipments, so tint these may he located, when 
desued, with the least possible Rouble and delay The book 
is used almost entirely foi identification and location of ship- 
ments, though mfoimation fot othei pui poses may occasion- 
ally be included to advantage 

§ 44 Car Number Index 

The Car Ledger to be of value must be so indexed that 
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the entiy of any particulai car may be found easily and quick- 
ly Foi the puipose of indexing the Cai Ledgei a sepaiate 
book — the Cm Number Index (Fig 49) — is usually em- 
ployed On each page of this book figures fiom I to 1,000 
aie printed m columns, sufficient space being left to the light 
of each column foi the mseition of folio numbeis When a 
cai is enteied in the Raihoad Cai Ledger, the number of 
the page on which its lecord appeals is enteied in the Cai 
N umbei Index opposite the numbei of the cai , 01 the initials 
of the lailioad to which the cai belongs may be enteied oppo- 
site this number 

The page numbei of the Index stands itself for the thous- 
ands m the cai numbei Thus if a lecoid is to be made of 
cai No 47,405, its entry 111 the Index will be made on page 
47, and on this page, opposite the printed number 405 The 
entiy is the page of the Cai Ledgei on which the lecoid of 
car No 47 405 appeals, 01 otherwise the initials of the lailioad 
to which the car belongs In either case refeience is readily 
made to the page of the Cai Ledgei in which the recoid 
appears 

If a car is received more than once, its folio numbei 
or a distinguishing initial is enteied against its numbei foi 
each tune it comes m, the later numbers or initials being pei- 
haps dated The chances are, howevei, very small of the same 
car coming back repeatedly, unless it be on some short-line 
raihoad wheie local cars aie run back and forth at short in- 
tervals In such case special provision may be made by using 
more than one page m the Car Ledger for this particulai 
shoit-lme railroad The same number with different ini- 
tials— that is, cars from different roads bearing the same 
number — will be recorded more frequently than return trips 
of a certain particular car 
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CARE AND ISSUANCE OF MATERIAL 

§ 45 Safeguarding Funds and Stores 

lhe logic is not cleai but the fad is patent, that while 
manulactuieis put then financial ofheeis undci heat}' bonds 
foi the safety of funds enti listed to then emc, they aie apt 
to ignoie completely the waste of good inateiial — oftentimes 
wanton — which goes on day aftei day within lange of the 
managers vision 

We may peihaps find a manufactunng jewclci guarding 
Ins stole of piecious metal closely, but he does this because 
of its high intrinsic value and the evei-piesent lesultmg dan- 
gei of theft This is, of couise, always to be guanled against, 
but theft is not the foim of loss most to be feaied in the 01- 
dmaiy factoiy It is waste tlnough spoilage, misplaced sup- 
plies, improper exposuie — in other words, losses arising fiom 
caielessness and indifference rathei than fiom dishonesty 

Dishonesty has its place Raw matenals, paiticularly 
of the moie valuable kinds, aie despoiled by petty theft, but 
the largei losses come tlnough caieless handling 01 careless 
keeping Mateual in stoies is lost, impioperly issued, spoiled 
by impioper exposure, destioyed by catelcss handling, forgot- 
ten and overlooked Mateual m process is lost 01 destroyed 
with the same caieless indifference 01 — a costly leak when 
not prevented by proper controlling records — is made up for 
stock, stoied away, and then overlooked at the time when 
wanted Frequently the wastage from material lost or spoiled 
is not so much m the intrinsic value of the material as in the 
workmanship and expense already absorbed by this material — 
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a fact frequently lost sight of in plants lacking a cost system 

§ 46 Cash Audits Material Audits 

All business is a conveision of assets, which usually has 
for its ultimate purpose a final exchange into the asset with 
which the process ordinarily starts, 1 e, cash If the busi- 
ness is successful the amount of cash leahzed on the comple- 
tion of the cycle is greater than the amount of cash ongmally 
invested, but m any stage of the process the values on hand, 
whether material, machineiy, labor, overhead expense, etc , 
etc, are merely cash m anothei foim and, within reasonable 
limits, should be guarded with the same jealous care As a 
matter of fact, in some modern factories matenal is almost 
as closely checked as cash A similar close checking of ma- 
terial is sorely needed in many other factones 

A fundamental punciple of the modern cost system is 
the maintenance of a Stock Ledger such as is commonly desig- 
nated a “Perpetual” 01 “Going” Inventoiy (§§ 27, 28) This 
is on the assumption that material is valuable, just as cash is 
valuable, and is to be guarded in the same geneial way If 
the stock on hand does not agiee with the stock that should 
be on hand as shown by the lecords, the leason for the dis- 
crepancy is to be discovered and the necessaiy steps be taken 
to correct this discrepancy and prevent its recurrence 

Such diffeiences may lesult from any one of a dozen dif- 
ferent causes and some of these may not be pieventable, but 
eveiy one of them increases production cost, and the manufac- 
turer should have the fullest information in older to cut off 
those that may be avoided and to make due allowance for 
those that cannot 

§ 47 Locating Leaks of Material 

The Stock Ledger properly maintained is the most effec- 
tive and ever-present method of detecting losses of material 
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Some of the souices of los^ lia\e ulicidv been 1 eluted to, 

1 e , wastage, spoilage, and piltciing \ not uncommon \am- 
tion of tins lattei method of loss ouuis whue nutcml is 
taken by the woikmen to lcpliee spoiled p.uts these spoiled 
paits being concealed, desttojed, 01 othciwise disposed of 
As a conciete lllusti ition of a loss ot this kind, the 
authoi may instance a certain machine shop to which his woik 
had called him the shop in question is sitiutcd upon a canal, 
fiom which at the tune, the walei was being chaw'll lo the 
astonishment of the management, ns the witei lcccded and 
the canal bed was giadually disclosed, an impiessue eolleetion 
of machined steel castings made its appeal ance I he eastings 

weie m vanous stages of completion, hut all spoiled by Law- 
lessness 01 pool woikmanship and deposited m the e inal as a 
safe and convenient method of disposal New matuial had 
been, of couise, taken to lcplace the spoiled paits 

Occasional causes of loss — vciy chlhuilt to locate — die 
due to uregulanties in the pm chasing depai Uncut Pei haps 
the commonest cause of such losses is the dishonest, oi — moie 
mildly expiessed — unpropei piactices of the pui chasing agent 
Losses of this nature are not disclosed by the Stock Led- 
ger and can only be pi evented by the employment of men 
of a high slandaid of business moiahty Olhei losses in the 
pui chasing depai tment will foi the most pait be shown by, 
or be pi evented by the Stock Ledgei 

A case known to the author lllusti ates the close checking 
of the Stock Ledger A receiving clcik hid been defrauding 
his concern by collusion with the dnveis of delivery wagons 
Goods would be received, weighed, and leceipted for in due 
form Then, his duty done, the receiving clerk would delibei- 
ately throw back on the wagon one oi more packages of goods 
A running stock account was installed while this “n regularity” 
was m process The disci epancies when its balances weie 
taken quickly aroused suspicion and finally led to the appre- 
hension of the culput “red-handed” 
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§ 48 The Functions of the Stock Ledger 

The details of a propeily maintained Stock Ledgei may 
at times seem tedious, and tangled with much red tape While 
this is so, if the methods are light it is led tape that holds 
substantial values from dissipation — led tape that is worth 
while When material is closely accounted foi by a Stock 
Inventoiy, impioper disappeai ances, waste, 01 spoilage of law 
mateiial aie quickly discovered, and finished 01 semi-finished 
goods cannot be ovei looked The Stock Ledger will show 
any disci epancies m matei lal as cleai ly as a customer s ac- 
count will show a debit balance The Stock Ledgei will also 
show just what amount of money is tied up in law materials, 
111 goods 111 process, and m store stocks 

To leap the greatest benefits from the Stock Ledger it 
must be kept continuously and systematically The Stock 
Ledgei is not meiely a means of keeping track of stock This 
is an important function, but beyond this it will enable the 
manufactuier to adjust his stock to his needs so that the cap- 
ital tied up m stock is reduced to the lowest safe figuie Also, 
if propeily kept the Stock Ledgei will enable the manufac- 
tuiei to take monthly inventories, approximately conect, and 
prepare profit and loss statements each month showing ac- 
curately the progress of the business 

The first function of the Stock Ledger is, however, the 
conservation of material — a function of sufficient importance 
m itself to amply justify the maintenance of the record Not 
only does it effect a large, direct saving in stoies, but it is 
also true that m shops wheie material is most carefully ac- 
counted for, losses from scrap and waste are always propoi- 
tionately light and the general appearance of the shop the best 

Finally, it may be said that a dollar is a dollar to the 
solvent manufacturer, no matter what state it be in — money, 
accounts receivable, goods 111 store, or goods in process 
Workmen do not, as a rule, have the same wholesome respect 
for twenty dollars m the form of castings that they have for 
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twenty dollais m the shape of a gold piece, but theie is no 
chffeience in point of value, and while the same kind of eaie 
is not lequued foi each, it will not be disputed tint piopei 
factoiy management will consul c the one as eaiefully as the 
othet Foi the lecoid ot the one the Lash Hook is employed, 
foi the lecoid of the othei, the Stock Ledgu (bee also ^ 
27, 28 ) 

§ 49 Storage of Material 

Any and eveiy shop, no mattu whcthei small or huge, 
should, as a maltei of system and convenience', have a senes 
of designating minibus aid letteis foi the unions buildings, 
departments, sections, etc, m which matcnal is stened It a 
cost system is installed such designations aie almost impel a- 
tive, as the location ot maternal to be shown in the stock ledger 
sheets must be concise and accuiate lints, the locating entry 
foi ceitain goods “111 matenal shed, east of blacksmith shop, 
neai thud pillar on light-hand side, foiuth shelf fiom bottom,’ 
has the merit of accuracy but is lacking in conciseness 

The simplest plan of designating the location of matenal 
is to distinguish the buildings in which it is stored by numbet, 
and divisions of these buildings by capital letteis For sec- 
tions of divisions, ntimbeis may be again employed, and 
drawers, shelves, or compartments theiein may be designated 
by single or double small letters When this is done the en- 
tue designation may be clearly and teisely stated — as for in- 
stance, “5Di9h” indicates that the particular matenal is in 
building 5, division D, section 19, and compai Intent h Where 
a Stock Ledgei is kept fot a paiticular stoie-room the “19I1” 
may be sufficient, but the full location is geneially prefetable, 
especially when a card system is used, as the identification is 
positive and complete 

In buildings where theie are no pronounced structural 
lines of demarcation, and the matenal is too cumbersome or 
in too large quantity for racks, as for instance in the case 
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of an open building used foi storing piles of lumbei, pipe, an- 
gle lion, round iron, shafting, etc, the material may be laid 
off in lows with aisles preserved for passage of trucks, etc 
If theie aie two aisles running the length of the building, as 
is commonly the case, and each aisle has a low of matenal 
on eithei side, making four rows all told, then the vanous 
lows may be designated by capital letteis, these lows talcing 
the place of the lettered divisions under the airangement al- 
ready discussed Designations should be indicated by means 
of printed or painted signs sufficiently large and conspicuous 
to be leadily seen Such signs may be attached to posts at 
fiequent intervals, or may be suspended by wues fiom the 
loof 

Wheie the material is stacked in lows, these may be 
divided into sections, designated by figures cai ved 111 the flooi , 
01 metal figures which aie usually most conveniently attached 
to the floor Or figuies may be punched out of caidboard 
by a stencil-cutting machine and be tacked on the flooi, caie 
being taken that they are far enough back to clear passing 
truck wheels 

If there are lacks for the disposition of matenals these 
racks usually affoid a place for painted signs to be used to 
advantage 

When open spaces m yards are used for stoiage of ma- 
terial, as much care should be exercised as in a building 
Avenues should be laid off, sign posts piepared, and the goods 
be systematically disposed of so that the space does not have 
the appeal ance of a junk shop Even though it be in reality 
akin to a junk shop, the goods will present a much better, 
and, if finished goods, a more saleable appearance if neatly 
ai ranged 

§ 50 Lost and Stolen Goods 

When goods aie paid for but nevei received, it results 
in an increased production cost In plants where but one line 
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of goods is pioduced and the cost accounts aic limited and 
consist m imly of ‘Matuid, ‘Lai >01, ’ md Mdnuf'ictmiiig 
Expense,” with peihaps a ten sululiv lsioiis undci e ich such 
losses aie a dnect chaige to Miteual Vccount md would 
piolnbly nevei be discoveicd E\en m pi mts wdieic specific 
costs aie found and a going lmenloiy is niamt lined goods 
billed but not teceived sometimes slip tlnough the Stock 
Ledgei In such case the cost of the missing goods will not 
show against any specific shop 01 du, hut the loss has been 
mem led just the same, and when an nucntoiy is made of the 
paiticulai class of goods, and this lmenloiy is compiled with 
the lecoid of the Stock Ledgei, the shoitigc is ununued 
The accountants may nevei be aide to astuUm just how the 
chfteience occuued, but the loss is tliue and must he spiead 
ovei pioduct in some way, most satisfactory h) including 
it m diffused expense 

An account designated “Vamtion of Weights and Meas- 
111 es” (§ 156) is the haiometei of maccui icy 01 dishonesty, 
which shows the loss on goods missing stolen, 01 not le- 
ceivecl To this account all such chfleicnces aie chaiged as 
they aie found The conesponding ci edits aic absoibed 111 
uianufactuimg expense each month If the chaigcs to Van- 
ation of Weights and Mcasuics uni Loo high 111 volume, the 
fact indicates a simp need of ic uljustinuil somcwhcie — 
piobably in the clerical machinuy 

§ 51 Purchase Analysis 

When a cost system is to be installed in a going business, 
some plan of lecordmg pui chase invoices will usually be 
found already in operation and this may peihaps he made 
available in the new installation If not, the plan in use must 
be changed to one not necessarily more modern, hut dovetail- 
ing in bettei with the proposed plan of cost accounting 

A Purchase Analysis Book (Figuies 52-66) will be 
found advantageous for the record of pui chase invoices The 
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detailed anangemcnt of this book must, of course, be ad 
justed to fat the individual needs of the paiticular business 
Figuies 52 and 53 show a page of a good Pui chase Analysis 
Book foi a machineiy business, which will seive as a model 
foi any other business of the same geneial natuie Figuies 
59, 60 show a pui chase analysis foim suitable foi other lines 
of pioduct The gioupmg of the columns m the forms shown 
111 Figuies 52, 53 is in accordance with the chait shown m 
Figtue 1 and is so ananged that the totals of each gioup may 
be earned to the Geneial Exhibit (Figures 204-210) 

Freight bills to be paid aie enteied in the P111 chase 
Analysis Book The amount of the invoice is included 111 
the totals of "Accounts Payable” column 

The laige piopoition of matenal puichased is usually 
foi stoies, hence the most active columns of the Pui chase 
Analysis will be those tuidei "Stoie Room, Di ” Items of 
expense (supplies), eithei manufacturing or commeicial, will 
be next in activity In some factories all materials and sup- 
plies aie taken directly from stoies, and theie aie seldom if 
ever any outside purchases of eithei mateiial 01 expense items 
to be dnectly applied to production older numbeis In othei 
plants, outside purchases of material and supplies for direct 
use on production order numbeis aie of fiequent occuuence 
This is the case as to matei lal whei e attachments and patented 
paits made elsewhere have been specified and must be used, 
and as to expense items, when nickel-plated parts, special 
name plates, etc, etc, aie called foi and these aie not made 
by the concern itself 

Where pui chases aie made for individual oidei numbers, 
the chaiges will be made m the Purchase Analysis under 
“Goods m Piocess, Dr” and from such pui chase analysis 
entiy the items will be posted duectly to the individual order 
01 to the Production Registei (§ 214), according to the 
plan followed m the particular plant 

All classifications not specifically provided with columns 
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will be handled thiough the “Othci Accounts by N uue” 
columns 

The column headed ‘ Recoul of Piymcnt” olnutes the 
necessity of posting invoices to a pm chase lcdgci account 
When an invoice has been paid it should have set opposite it 
m the Ptuchase Analysis Book the ntimbei and date of check 
by which it was paid When this is done it is easily possible 
by a sciutiny of the Purchase Analysis Book to cull out and 
list the amounts of unpaid invoices, the total of which — to- 
gether with any unpaid accounts payable earned on the Ledgei 
instead of the Pmchase Analysis — will, 01 should aggie gate 
the balance shown in the Geneial Exhibit (loguics 207, aoS) 
undei the column headed “Accounts Payable " 

§ 52 Issuance of Material 

When a system of cost accounting is m use an accmate 
recoid of the issuance of material is extiemely impoitant, 
and the physical issuance as well as the lecoid of such issu- 
ance should be undei the immediate supei vision of expenenced 
cleiks Where possible, all mateuals and supplies should be 
undei lock and key, 01 at least under most careful sui veillance, 
and be removed fiom stoies only by the pioper cleik or 
official 

It is not, of comse, absolutely essential to accurate cost- 
keeping that a sepaiate stoic-room be maintained foi ma- 
ternal, but wheie this is possible it will be found advantageous 
If no separate stoi e-room is maintained, the entne factoiy can 
be consideied a gigantic stoie-ioom and the 1 online of issu- 
ance be conducted just as though the goods weie all under 
lock and key, 1 e , for all matenal used a icquisition or stoies 
order (Figuies 16-19, 67-79) is to be issued and passed 
thiough the regular channels It is obvious, however, that 
when material is open and any one may walk up to the bin and 
help himself, there can never be the same accuracy m ac- 
counting as where the matenal is under lock and key Even 
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with the best intentions m the woild, workmen will foiget to 
lecoid matenal taken fiom stock Not mfiequently they 
will omit the record with intent, considenng anything out- 
side of direct pioductive laboi as red tape and an unnecessary 
evil, to be avoided and its ends to be thwarted, as far as 
possible 

Also at times woiktnen will spoil goods in piocess, and, 
being human, will endeavoi to keep the fact a seciet Where 
a new supply of raw material is at hand accessible to any one, 
this is easily done Then, as already discussed (§ 47) some 
disposition of the old matei lal must be made, and this usually 
lesults not only m its loss, but 111 the loss of the labor al- 
leady put upon it as well, and beyond this 111 the overburden- 
ing of the new matenal with the overhead expense which the 
original matenal should have borne Even more impoitant 
than the money value of the material, laboi, and expense lost, 
is the fact that the volume of factoiy output has been lessened, 
the morale of the factory foice loweied and its efficiency im- 
paned 

§ 53 Waste 

The prevention of unnecessary waste is an impoitant 
and even vital feature of low costs and of a full and econom- 
ical utilization of factory capacity The only positive way in 
which such waste may be prevented is thiough an efficient 
factory accounting system This will disclose lost material, 
poor woikmanship, and matenal spoiled in progress It will 
also disclose any wastage due to impioper use of machines, in- 
dicating the product of each individual machine and showing 
whethei it is operated to its maximum on the class of work 
foi which it was specially built, or whethei its capacity is 
paitially wasted by its use for less important work, or work 
foi which it is not so well adapted 

Every factory has its own pecuhai “waste centers ” Thus 
the cutting room, where such a room exists, is usually a waste 
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centei, no matlci wh it the snoods m iy be It is the piovmce 
ol the accounting sjstcin to point out these \\ isle eenteis and 
show just whete the waste ouuis i lie Inrnlen of eoneetion 
is then tin own on the shouldcis of the m in igcmcnt the cost 
system will disclose the leak hut cannot stop it 

§ 54 Spoiled Work 

A full leport should be made ot spoiled 01 detectne ma 
teual An excellent foim foi this puiposc is shown in Figuie 
149 The foim, as shown, is adapted foi use m a lmelune 
shop, but may easily be modified to meet the lequnemcnts 
of any othet line of pioduction 

*1 his lepoit foim calls loi a specific, statement as to the 
vvoik spoiled, the woikman lesponsihle, the depulmcnt and 
oidei numbei m which it otuiucd, tnd the runic of the foie- 
man m ehaige It also piovides toi a st dement of why the 
loss occuued, what was done with the spoiled matcual, and 
indicates the pioper entncs foi the adjustment of the "whole 
matter 

The lowei part of the catd, sepai ited by pei forations, 
piovides foi a full statement of the woik spoiled, the dcpait- 
ment in which it occuued the employee lesponsible and the 
leasons foi the spoilage I he uppei poition of the lepoit 
teaches the accounting loom in due com sc, the lowen poition 
is sent to the supeuntendent fur his attention and judgment 
m placing the blame whcic it piopcily belongs, aftet winch 
it is filed under fhe w-oikmin's numbei and becomes a pail 
of Ins efficiency lecoul 

§ 55 Store-Room Requisitions for Material 

Stoi e-room leqmsitions foi matenal, oi "stores outers" 
as they ate teimed, are found m many different forms, due 
to the fact that products and lequuements in the different lines 
of manufactuie vaiy so widely Thus in one line seveial 
months may perhaps intervene between the time the factory 
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01 dei issues foi the building of a given number of units and 
the time the fiist unit of a lot is finished A requisition for 
matenal used under such conditions is shown in Figure 75 
In othei lines, pioduction oideis for component parts or ele- 
ments to be made up foi stock are issued as may be necessary 
to maintain the piopei visible supply Stores orders used 
under such cucumstances are shown in Figures 16, 20, 67-70 
Oi, again, when the component parts or elements of a machine 
aie m stock, an oidei foi a given number of completed units 
is piactically nothing moie than an assembling oidei A form 
of requisition used under such cucumstances is shown m Fig- 
111 es 17, 76-79 

It not infiequently happens that a pioduction ordei is 
issued foi a given numbei of finished units to be made up 
fiom stait to finish, save for ceitain intei changeable parts 
which aie usually made up foi stock on separate pioduction 
oiders and requisitioned as needed It sometimes happens that 
the stock of these parts is exhausted at the time the unit ol- 
der is to be put through In such case two couises may be 
puisued Just enough of the parts may be made up for 
the immediate unit 01 der, in which case the parts ai e included 
as pait of this oidei Or a full supply may be made up foi 
stock, in which case they are either made on a sepaiate oidei 
numbei or are included in the unit older number and the 
surplus then transferred to stoies 01 to another older num- 
ber When this lattei course is pursued, the “Transfer be- 
tween Oidei Numbers” (Figuie 157) may be used 

When parts are made up on a separate older number 
they aie, when finished, ci edited to “Goods m Process” and 
charged to “Semi-Finished Pioduct” Semi-finished pioduct 
is carried 111 the stoies depaitment and on the recoids m the 
same mannei as law material, and is issued upon the usual 
lequisition 01 stores oidei The charges for law material 
furnished foi pioduction oideis coveting semi-finished pro- 
duct aie handled in the same manner as similar charges to 
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pioduction oideis which co\u completed pioduct Ihe syn- 
thetical 01 contiolhng lccoul is found in the Pioduction Oi- 
dei Registei undei ‘ Raw Malawi’ m both c iscs ihe ana- 
lytical lecoid is found undei the lespcctnc oulu nuiubeis, 
either m the fonn of individual cntnts on the Pioduction Oi- 
dei Registei 01 in the items of the nntcual requisitions heal- 
ing the number of the particulai oulei 

§ 56 Routine of Requisition 

The requisition foim for issuance of inatenal to be used 
m parts, is piefeiably a luge-si/ed tag (Figures 16-19 ) j 
numbeied and pei forated to pet nut the easy separation of its 
coupons The uppei poition has space for dale, orclei num- 
bet, name of pait, and any othci 1 eluant data that may be 
desued, while the lowei poition or coupon is a lequisition 
fot the necessary matenal This requisition coupon m its 
simplest foim is meiely the older number followed by a list 
of the ai tides or matenals lequued, and is detached by the 
storekeeper when he issues the specified materials 

The items of these coupons or leqiusitions are listed, by 
order numbei only, upon a form known as the “Material Cou- 
pon Summary” (Figuie 81), having columns as may be de- 
manded by the paiticulai system employed, as, for instance, 
“Oidet No,” “Goods in Process, Di ,” “Store Room, Ci ,” 
the latter having as many subheads as may be desued, these 
lepiesenting the vanous gioupings into which inatenal is 
divided in the paiticulai plant lire foim shown in Figuie 
81 is giotiped for a metal-working plant 

The storekeepei may for his own piotection, letain a 
carbon copy of the store room coupon analysis, if desired, but 
the original, togethei with the coupons, is sent to the cost de- 
partment where the individual items appearing upon the cou- 
pons are entered upon the Stock Ledger (Figure 50) at cost 
When all the items have been posted, extensions are made at 
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the puces shown by the Stock Ledgei and these extensions aie 
entered on the coupon analysis 

Each coupon is then filed away undei its shop ordei num- 
ber while the cleik m chaige of the coupon analysis ascer- 
tains and enteis the footings of its vanous columns, and 
prepaies its data for entry upon a “lecapitulation sheet” — 
sinnlai to the coupon analysis in its general foim — thiough 
which the figuies find then way to the Geneial Exhibit (Fig- 
uies 204-210) The total of the “Goods in Piocess” column 
is passed to the debit of “Goods 111 Piocess Matenal” on the 
Geneial Exhibit, while “Store Rooms” gets ciedit for a like 
amount The analysis of the matenal grouping does not 
oidinanly appeal on the General Exhibit, being maintained 
by means of the lecapitulation sheet 

Chaiges to the individual factoiy ordei numbers on the 
'Production Register” (Figuies 25-39) are usually made 
fiom the coupon analysis by posting the items appealing 
against each successive ordei number in the “Goods 111 Pio- 
cess” column 

The analysis of matenal on the coupon 01 requisition 
form of Figuies 18, 19 can be varied to suit the needs of the 
individual plant Where theie aie seveial diffeient foims 
used foi di awing matenal 01 finished parts from stores (Fig- 
ures 67-70, 76, 79), these different forms may be distin- 
guished by form symbols 01 letteis, and the “summaiy 
sheet” — which is merely a more elaboiate foim of the cou- 
pon analysis — shown in Figuies 82, 83, is so arianged as to 
indicate by check maiks the identity of each withdrawal requi- 
sition This featuie is important to the stoiekeepei as when 
the 1 equisitions (cards or tags) leave his possession, his only 
evidence of the transaction is his carbon copy of the coupon 
analysis or summary sheet 

When detached departments have stores close at hand 01 
have individual stoi e-rooms, and goods are withdrawn by or 
under direction of the foieman as occasion demands, then 
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a special loim (Figuie 72) nny be used to advantage, such 
withdiawals being lepoilcd to the mam oltiee once a da), 01 
once a week, 01 as often as a sheet is full, piovided it does 
not oven tin the cuiient cost penod 

When the factory oulei fot semi-tmished piodnet (Fig- 
tue 10) is completed, the lowei portion ot the tag is detached, 
listed upon a stoie-ioom lepoit such as is shown in Figuie 
80, and 1 etui lied with the lepoit to the cost dep ti tment Ileie 
the lepoit goes last to the oidei cleik, who cnleis “lotal 
Finished” 011 his Pioduction Registei (Figuie .25) and places 
a cheek maik on each tag, to indicate that such enliy has been 
made The stoie-ioom lepoit next goes to the cost cleik, and 
as soon as all tune and costs aie in foi the vanous items on 
the sheet, the piopei amounts aie enteied on the cost lccoids, 
and the sheet is totalled and sent foi entiy on the Geneial La- 
hibit, piefeiably thiough a lccapitulation sheet “Senn- 
Fimshed Pioduct” will be chaiged with the footing ot the 
total cost column, and “Goods in Piocess” will be ci edited 
with the same amount under “Material,” “Laboi,” and “Ex- 
pense” respectively Eithei befoie oi after entry on the Gen- 
eial Exhibit, the store-room leports go to the stock cleik 
and the individual items or parts aie posted to the Stock 
Ledger 

In the case of material and paits foi an assembling or 
completing ordet, the laigci foim of 1 equitation shown in 
Figuie 75 will be found moie suitable This form is usually 
a detailed list of the component patts of the product and of 
the items used in connection with it, the paits fieqnently 1111m- 
benng as high as fifty oi even more The items requited are 
indicated by entering against them under the heading “Quan- 
tity” the number required These entries are made m the 
cost department One copy of the requisition is filled out com- 
plete and sent to the store-room, and another copy, filled out 
only with the shop older number, is retained in the cost de- 
partment binder with others of its kind 
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The storekeeper can check from this foim the tags for 
finished parts (Figuie io) as these finished paits are received 
by him, if they have been made on sepaiate oideis One oi 
more times during each month 01 foui -week pel lod the stoi e- 
keeper’s bmdei can be sent in to the cost department, and those 
articles which have been checked oft as matenal issued can be 
copied, extended and totalled so that the General Exhibit will 
show the material that has been ci edited to the stoi e-i oom and 
chaiged to “Goods m Process” 

For issuance of material to replace spoiled paits, any 
ordinary foim of requisition blank may be used, such blanks 
being listed on a “leqmsition analysis” (Figures 81-83) 
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APPLYING COST OF MATERIALS 

§ 57 Methods of Applying Material Costs 

Applying the cost of malenal which enteis into a nnnu- 
factiuecl product is a simple nuttu llicie ue many pi ms 
foi doing this, vaiymg as to detail hut all capable of being 
hi ought tindei the two following genual methods 

(1) Oidci Number Charges l T ndu this method the 
quantities and values of matcnal actually diaun fiom stoics 
01 puichasecl for a speuhe oidu numbei ue dunged to that 
01 del numbei 

( 2 ) Departmental Charges Under this method the 
quantities and values of matenal actually diawn iioni stores 
by oi pui chased foi a ceitam depaitment are clnuged to that 
depaitment Tlieieaftei the depaitment is credited with the 
amount of mateual actually used in its opeiations, the differ- 
ence between these debits and ci edits showing the matenal 
which should be on hand in that depaitment 

In the depaitment the costs of matenals aie chaiged to 
the specific oulei numbei foi which they ue used As will be 
seen, the only difteience between the two methods lies in the 
fact that undti the fust method nuteuals ate chaiged to the 
specific oi dei numbei dnect, and undci the second method 
they aie chaiged to the specific Older numbei thiough the 
department, the actual chaige to the oulei number being 
made in the depaitment 
§ 58 Scrap Material 

Fiequently sciap 01 waste stock is utilized by being made 
up into parts or even small ai tides, as for instance, wood- 
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100m sciap is made into drawer pulls, rolling pins, and biead 
boaids, clippings from sheet iron and steel aie made into 
small patterns, shoit lengths of bar iron and steel aie made 
into nuts and bolts, braces and wheel spokes 

This use of scrap brings up the question, What material 
costs shall be applied to articles made out of scrap 7 Shall 
the material be charged at the original cost of the matenal, 
oi shall it be charged at its scrap value 7 Thus a case in point — 
wood- room scrap m a ceitam factory was used in the con- 
stiuction of a cheaply made wheelbarrow, and the question 
arose as to what cost for material should be applied against 
the barrow Should the scrap be charged at full lumber 
value or at its value for scrap? 

The respective aiguments aie, on the one hand, that 
the price actually paid for lumber less the ordinal y peicentage 
foi scrap, is not the proper chaige against the shop oidei in 
which that lumber is used, when the scrap is utilized for 
othei products in which the material has a highei value than 
the constituent scrap as scrap From this point of view, the 
lumber charge to the original shop ordei should be decreased 
and the scrap be chaiged at full lumber value or such pro- 
portion thei eof as may seem equitable 

On the other hand, it is argued that as this scrap has 
already been once paid for by the customei on the original 
shop ordei, it costs nothing and therefore should be either 
treated as nil in the cost records, or be entered at its sciap 
value Also it is aigued that a product made fiom scrap 
is usually marketed at so low a price that if the raw matei tal 
weie charged to it at full lumber cost, the scrap product would 
in many cases appeal on the records as costing more than its 
selling price 

Logically it would seem that the actual cost to the con- 
cern per foot or unit of material should apply to each and every 
aiticle produced fiom that material The author is fully of 
the opinion that this should be done Certainly this gives the 
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most equitable basis on which to caltul ite the cost of the 
se\eial ai tides of pioduct, uliclha tins pioduct be m ule fiom 
snap 01 fiom maluinl in its ongin.tl condition 

The dangei in omitting the chaige ioi nitluid wheie 
sciap is utilised, 01 in chaiging it on the basis ot sciap \ allies, 
lies in the fact that in possible futuie lcfeicnce to the cost 
puce of such jobs, the mateml element may be oceilooked 
or enteied at scrap value, and a puce be made on a lepeat 
older that does not include maleual at its leal cost If sciap 
weie on hand foi such a job the quotation would be safe, but 
if sciap were not on hand it might he decidedly unsafe The 
only safe plan is to chaige the job with \diatc\ei matcnal is 
used at the going puces foi such nnlenal 

When sciap matenal is chaiged to its pioduct it a lughei 
cost than its sciap value, it is obvious — wastage having al- 
leady been allowed for on the basis of sciap \ allies — that a 
greater matenal cost lias been chaiged into pioduct than is 
called foi by the recoids Such variations are best idj listed 
by passing their amount to the ciedit of “Vanation of 
Weights and Measuies” Account (§ 156), or to the account 
“Over, Short and Damage” (§ 1^4), or to one of the cor- 
responding reserve accounts 
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CHAPTER VIII 

TIME RECORDS 


§ sg Time Reports 

The importance of accurate time repoits cannot be em- 
phasized too stiongly, foi without them accurate cost finding 
is impossible If less time is repotted on some particulai job 
than was actually consumed, then some other job has to bear 
the but den, and the findings of the cost system aie false and 
misleading 

The time reporting system, whatevei its piecise foim, 
should show the total hours of laboi expended on each individ- 
ual ordei number and also the total of each day’s laboi The 
numbei of hours devoted to each sepaiate oidei number is a 
prime necessity for the distribution of manufacturing ex- 
penses The total of each day’s labor is necessary for entiy 
on the General Exhibit (Figures 206, 210) where it is debited 
to the proper controlling accounts — which are for productive 
time, “Goods m Process — Labor,” and for non-productive 
time, “Manufacturing Costs,” — and is ci edited to “Acciumg 
Pay Roll” 

Time repoits vary widely in form and m method of use 
Undei some conditions individual job cards are used to repoit 
the time expended on each separate oidei number In this 
case the time of employees between “m and out” no-t re- 
poited on their cards, represents the time lost between jobs 
Under othei conditions time cards are used which show the 
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disposition of the unploiecs lime fni the entile tin, idle 
time bung shown, is well is aclne wot king lime 

§ 60 “In and Out” Time Register 

Am ‘m and out" time legistci 01 leeoul is couietuuil 
but is not a piune necessity of a cost si stem cspeeially wheie 
a clock 01 stamp is used foi lecoulmg time on individual job 
01 dels If tune caids snnilai to any of those shown in Fig- 
ures 96-99, ioi, 102 , 106, 107 aie used, no ftuthei “111 and 
out” time is necessaiy 

Wheie the “m and out lcgistei is 111 use, tauly em- 
ployees may be lequned to icpoit to 1 eleik cnti listed with 
the duty of lepoiting taidmess, and tins lccoid may be turned 
m daily to the cost office Wheie an employee stops befoie 
the regulai time foi closing, this fael should be noted by lnm 
on the last tune lepoit made foi that dm In eithei case, the 
explanation is meiely foi the infoimation of the eost de- 
partment, as the employee can lia\e ciedit on the pa> 1 oil foi 
only such tune as is shown to be due him by Ins time cauls 

This presupposes that each employee’s woik is planned 
ahead so that he may turn dnectly ftom one job numbei to 
the next, stamping 01 ungmg “out” on the fust job caul and 
nngmg “m” at once on the next Theie aie then no pluses 
01 lost Lime between the two jobs — a condition desuablc not 
only fiom the accounting standpoint hut fioin the standpoint 
of individual efficiency If this is not the case, llteic is “idle 
tune” between jobs which is a dnect loss to eithei employei 
01 employee, depending upon the method of labor payment, 
the employei suffering to some extent m either case 

§ 61 Recording Time 

The most efficient form of tune repoit is one on which 
both the beginning and finishing time is lecorded by a clock 
01 time stamp This records the facts and precludes the 
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falsification and evasion possible under almost any othei con- 
ditions 

Wheie the time legister is not m use, time lepoits must 
be made out by hand 1 here are many foi ms of tune 1 epoi ts 
adapted foi this use, tanging widely 111 scope and chaiactei 
Some of these are lepioduced in Figuies 1 15-122 Those 
shown aie all good forms for time lecoidmg, and any one of 
them may be used to advantage uudei the conditions foi which 
it is adapted The choice will depend entuely upon the lequiie- 
ments of the cost system in use, as the time lecoid must, of 
couise, “dovetail” with the general plan of cost accounting 

In some shops a timekeeper constantly cn culates among 
the employees and lecoids each change of job Wheie this 
system is m use, the cauls 01 lepoit foi ms shown in Figuies 
128, 129 may be used to advantage In othei shops the fore- 
man is duectly lesponsible for a piopei lecoid of time and 
makes the time lepoits himself as the employees lepoit to 
him — a modification of the tunekeepei plan Neithei the per- 
ambulating timekeepei 1101 the lecoidmg foieman plan is 
to be recommended In eithei case the workmen are required 
to lemembei the time they finished one job and began anothei 
and lepoit this In nine cases out of ten it will be found that 
they make a pencil memorandum of the “times” to be le- 
poited, and if such a record is to be made it would better be 
made on the final time report than enteied as a merely pre- 
liminary memorandum 

It may also be said geneially that it is not advisable to 
make bookkeepers out of shop hands This is especially tiue 
wheie the class of help employed is illiterate In such case 
any lecord to be made by the men should be made through 
the medium of some modern and effective time lecordei Then 
the act requited of the shop hands is meiely automatic and the 
time is recorded accuiately and easily 

§ 62 Using Time Reports 

“Filling in” is, of course, necessary in any form of time 
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caul In sonic lactones the foicmnn 01 i cleik makes out 
the body of the time ctrd, leu mg the stilling mcl stopping 
time to be filled m by the woiknnn Ibis littu is piobably 
the best method itndei oidmuy conditions, especially wlieic 
tune recouleis aie used, as the employees me not then called 
upon to use any hi am capacity whnte\ci in the handling of 
then tune cauls lhe time xccoideis do this ioi them When 
enough legisteis are supplied so that the men need go but a 
short distance to leach them, less time is lequned to make 
this accuiate and desuable foun of recoul than is icquned 
by the average shop hand to himself labonously vuite a moie 
or less maccutate lecoul on the card 

As the job cards leceive the final stamp ot iccoul they 
should be dropped into a locked bo\ neat the tune lccmdei, 
fiom whence they should be lemoved at least each day by a 
cost depaitment clerk 

When a machine is under constmction it is advisable 
in almost every case to woilc out costs on individual paits 
rather than to take the machine as a whole In fact, the 
cost m its tmer sense is not known unless the costs on in- 
dividual parts aie known Wheie costs are woiked on in- 
dividual parts, the various parts being made contempoi aneous- 
ly, the shop order can apply to the entnc machine or other 
article, while the vanous parts can be made under separate 
or sub shop oicleis, the common oidet mtnibci being used in 
connection therewith Tins plan insures the propel segiega- 
tion of the time reports undei the common shop mder num- 
ber, both foi parts and for the machine 01 other article as a 
whole, and yet the details of woik on the parts are presented 
m such manner that the information may be effectively classi- 
fied 

§ 63 Forms of Time Reports 

Time cards for use with tune recorders are shown m 
Figures 96-110 A common form of time card where time 
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lecoideis are not used, has a list of different opeiations 
punted on its back, the employee indicating the woik he 
has done by a check mark against the proper opeiation, theie- 
by saving the necessity of wilting it out in full Included in 
the punted details of this tune card are clock dial imprints, 
and on these the woikman checks his starting time and his 
stopping time The form is a fairly good one 

Anothei veiy good caid for use wheie time lecoideis 
aie not employed is shown in Figme 1 15 Heie the time 
space foi “On” is subdivided so as to cover the different 
possibilities Undei the subhead “Begun” — when the card is 
subdivided as shown in Figuie x 1 5 — is enteied the beginning 
time, undei “Continued,” the time woik is begun on the 
succeeding day when no othei woik has intei vened, and 
under “Resumed,” the beginning time when othei woik has 
intervened 

Time “Off” is similarly subdivided On the caid as 
shown, under “Unfinished” is enteied the stopping time when 
work is not finished at end of day, under “Interrupted,” the 
time when employee is diverted to another job, under “Op- 
eration Finished,” the time when the work under that ticket 
is finished, and under “Job Finished,” the time when the 
job is complete with no more time tickets to follow 

This same form of cai d may be used with a time record- 
er if made sufficiently large to provide stamping spaces under 
or against the different headings Or, again, it may be adapt- 
ed for such use moie simply by piovidmg a stamping space 
under both the heading “On” and the heading “Off,” the par- 
ticulai subhead ref ei led to being checked with pencil or in- 
dicated m some similai way 

§ 64 Reporting Non-Productive Time 

In non-productive work theie should be standing shop 
oiders for the different classes of work, as for instance, “Re- 
pairing Machinery,” “Cleaning Machinery,” “Trucking,” 
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"Store Room Labor,” "Sweeping and Cleaning Shop,” etc , 
etc For such labor the time report is practically the same 
as for pioductive labor, except that a designating color is usu- 
ally employed as a matter of com cniencc Also a color scheme 
for non-productive time cards may be used to advantage as 
between different departments "Non-pioductive” tune reports 
will not be used ordinarily by pioducers unless they are on 
non-productive work for the entire day, non-pioductive time less 
than a day being reported on the regular productive foim 

§ 65 Decimal System of Time Reporting 

Some few factories use the decimal system of time re- 
porting, under which the clock dial is divided into ten penods 
of six minutes each (See Figures 109, 110) These divi- 
sions are foi the minute hand only, the houi hand remaining 
as on the ordinary form of time card The first division, rep- 
resenting six minutes, is numbered "1”, the second, repre- 
senting twelve minutes, is numbered "2”, and so on up to the 
ninth division representing fifty-four minutes If work be- 
gins or stops on the hour, the hour alone is checked 

Under this method the six minutes’ period is the unit, 
the "give and take” plan being followed, that is, if the actual 
time be eight minutes aftci the hour, the eight minutes are 
tieated as six and the first division of minutes is checked 
If the tune is ten minutes after the hour, the second division 
is checked, giving the minutes as twelve If the time is nine 
minutes after the hour, the minute tune coming in the middle 
of a division is entered as six minutes or as twelve minutes, 
according to the general rule adopted Both time stamps and 
clock stamps are made for use with this decimal minute system 

§ 66 Time Recording Devices 

The ordinary time dock and time stamp are familiar 
The adaptation of these to the decimal system of time record- 
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detached as filled, each sepaiate shop older is gi\en its piopei 
lime chaige, md, foi piupuscs ot lefucuec, the coupons foi 
each oidei numbei ait hltd undti the piopa mimhti \t the 
same time, the stub containing the total time ioi the day is 
filed undei the woikmau s numbei and held until the piy 1 oil 
is to be made up, when all the stubs aie ltmoied and sum- 
manzed foi the pay i oil 

A form of pay 1 oil convenient toi use with this loan ot 
time lepoit is shown in Figme 132 It consists of a mastei 
sheet beaung the names and numbei s ot the employees, fol- 
lowed by such columns as may be demanded by the accounting 
system in use Ihis serves foi one pay -1 oil penod Foi sub- 
sequent pay lolls, sheets aie piovnlcd with columns smnlai 
to those on the mastei sheet These, used with the mastei 
sheet, obviate the necessity of wilting out the names and 
numbei s of employees each week The mistei sheet selves 
its puipose until changes among the employees neccssil ite the 
piepaiation of a new sheet 

Siv columns will usually be lequued on the pay -i oil 
sheets, although in small shops 01 undei ceitam conditions 
thiee will ansvvei, especially if theie is not much non-pio- 
ductive time In the fust column is enteied the total time 
ci edited to the employee The leinaming columns show the 
distnbution of this time undei the following headings “Await- 
ing New Work,” “Powei Shut Down,” “Repamng Machine,” 
“Cleaning Machine,” “Pioductive Woilc” Wlicie an analy- 
sis of total time is made eveiy day fiom the tickets, the non- 
pi oductive woik can all be totalled m one column and thiee 
columns are then sufficient In cases wheie fiequent deduc- 
tions are made from employees’ pay, the pay roll should be 
provided with special columns to show these deductions 

In the United States Navy Yaids the method of lecord- 
mg time and computing pay rolls is briefly as follows 

“The tune is reported daily, by each woikman, in the 
form of an individual time ticket which embraces the labor 
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peifoimed by each man on a specific job Separate time tick- 
ets aie used when moie than one job is woilced upon dui mg 
the day The tickets are appioved by the foieman, leading- 
man, 01 quaitennan, and aie forwaided early the following 
morning to the time section of the accounting depaitment, 
wheie they aie calculated and proved foi each shop on a re- 
vised foim of pay loll Daily, they aie also balanced with 
the total wages computed accoidmg to the number of em- 
ployees in the yaid, thus keeping an accmate account of the 
labor expended * * * 

“After the tickets aie soited to jobs, by means of job- 
01 dei numbeis, they are foiwaicled to the posting section, 
wheie they aie posted daily, to the respective job ordeis, by 
shops ”* 

The actual payment of wages is outside the province of 
the cost system, but a lapid method of paying off may be men- 
tioned A numbei is assigned peimanently to each man On 
pay day a long, nanow ship of canvas is stretched along the 
passage way 01 space where the men assemble to receive their 
pay On this ship are painted 01 stencilled numbeis in senal 
Older coi responding to the numbers given the men, and ai- 
ranged at such distance apart as to give standing room op- 
posite each numbei Each pay-ioll envelope bears the name 
and number of the man to whom it is to be given and these 
envelopes are also ananged m senal order 

When paymg-off tune ai rives each man ai ranges himself 
opposite his numbei on the canvas At a signal the line 
moves As each man appioaches the pay window he calls 
his name and number and piesents his identifying check 01 
slip As he does so he leceives the envelope containing his 
pay and makes way foi the man behind him Undei this 
plan the men can be paid off almost as quickly as they can 
walk by the pay window 

* F ngineerlng News 
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THE PREMIUM SYSTEM 

§ 69 The Premium System — Ordinary Form 

The basic idea of the piemium system, as it is oidmaiily 
known, is a standaid time 01 late of pioduction with a fixed 
wage 01 payment for this standaid of achievement It the 
employee falls short of the standaid, he is penalized If he 
attains the standaid, he receives the agieed wage 01 payment 
111 full but nothing moie If he exceeds the standaid he le 
ceives a piemium 01 bonus based upon the excess achievement 

Thus, if the standaid time foi a ceitam operation is 
five houis, and the workman by supenoi eoncentration, activi 
ty, or ability completes the work 111 fom horns, an horn of 
Ins time has been saved, and undei the plan usually adopted 
half the puce of this hour’s woik is his In addition to the 
saving of time, oveihead expenses aie likewise saved, but 
this is not recognized in the employee’s compensation, and is, 
m piactice, a cleai gam to the manufactuier 

The equity of this division has been questioned, some 
advocates of the employee claiming that he should receive 
the entile saving on labor Tins is a question foi the individ- 
ual manufacturer and Ins men to decide It must not, how- 
evei, be foi gotten that there must be some matenal induce- 
ment to the manufactuier to establish and maintain the sys- 
tem as well as for the employee to work undei it This is so 
because the introduction of the system involves expense and 
trouble that othei wise would not be incurred The details of 
the plan must be arianged, the standard of production must 
be established, the employees must be trained to the more 
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rapid work desired, and closei supei vision must be piovided 
to maintain the quality of the woik under this moie lapid 
opeiation 

§ 70 The Bonus System 

A modification of the oidmaiy piemium system some- 
times known as the “bonus system,” piovides foi a model ate 
bonus 01 piemium for small time 1 eduction, and a graduated 
mciease of bonus as time is fuithei 1 educed Thus, one such 
system piovides for a 10% mciease of wages for a 10 % re- 
duction in time, a 15% mciease of wages foi a 20% reduction 
m time, and a 20 % mciease of wages for a 30% reduction 
m time, etc The objection to plans of this character is found 
111 the mtncacies involved in the calculation of piemium earn- 
ings Clerks competent to calculate piemium earnings on a 
50% basis aie legion, while to follow up the moie compli- 
cated schemes lequnes an accountant with some of the quali- 
fications of an insurance actuary The employees aie not 
themselves usually apt at compi ehending the complex calcu- 
lations lesultmg from these graduated scales of premium, and 
moie 01 less friction results 

§71 The “Stint” System 

Another modification of the premium plan employed in 
some classes of pioduction is known as the “stmt” system 
Under this the premium or lewaid consists of a gift to the em- 
ployee of all time that may be saved by rapid woikmg Hav- 
ing decided upon the numbei of units of output that may be 
accomplished in one day or one week, a “stint” 01 “task” is 
assigned to an individual, or to a gang, with a promise that 
when the stmt is performed the employee or employees will 
be required to do no more that day 01 that week as the case 
may be Thus, if a gang finishes the day’s “stmt” three hours 
befoie the tegular quitting time, the men have these three 
hours for themselves Or if the stmt was based on a week’s 
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woik with the same average saving, the men would lun e foi 
themsehes one and onc-h lit to two full days 

Iheie aie some matenal advantages in this method ovei 
the 01 din u y wage system ilius the “oft time’ aftoids op- 
poitumty foi lepamng oi eleamng maehmeiy without the 
loss of time that these opeiations usually imoht, and em- 
ployees aie usually moie cheei fully ambitious while wot king, 
looking foiwaid to the leisure time for then own leeieation 
oi affans If the method is piopeily used the men will pio- 
duce moie units of woik undei it than undei any of the leg- 
ulai wage systems 

The “stmt” system as compaied with the oidmaiy pie- 
mmm system, has the obvious disadvantage of not yielding 
the employees an mci eased income Also their “idle time” te- 
sulls m continuing ovcihead expenses while no pioductive 
woik is going on, since it is impossible to piofilably utilize 
the odds and ends of time gamed on the vauous stints For 
these reasons the method is but a short step m the light direc- 
tion It will, however, be found a good method to adopt 
pieparatory to the introduction of a piemium system, since 
it tends to show what the employees aie capable of doing and 
thus affoids a basis foi setting up an intelligent standard It 
also familial l/es them with the general idea of a lewaicl for 
moie efficient effoit 

§ 72 The Contract System 

1 he plan known as the contract system is somewhat akin 
to the list-percentage contract system descnbed m § 73 The 
two plans differ, howevei , the present plan making each em- 
ployee or ciew chief a conti actor, while under the other plar 
the foi eman is alone a conti actor Under the piesent plan 
a certain time limit is fixed for the completion of the assigned 
task or conti act, as m the case of the stmt system, and there 
is a fixed amount paid for the work performed, but as soon 
as this contract is completed, the contractoi may, if so dis- 
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posed, take on a new conti act instead of quitting his work 
In some cases the “conti actor” is penalized at a fixed rate per 
horn if his work is not peifoimed within the contract limits 

Theie is also an element of similanty between this plan 
and the oidinaiy piece- woik plan, the essential diffeience 
lying m the fact that undei the conti act system the tasks aie 
usually long ones, taking peihaps from one to ten days or moie 
and oftentimes involving a gang of men employed diiectly 
by the uew chief, who is known as the “conti actor” The 
payments of money to such conti actors aie tieated as advances 
until the conti act is completed, but inasmuch as it seldom hap- 
pens that a pay-i oil period and the tennination of a contract 
coincide, the pay lecords of such contiactors aie meiely ledgei 
accounts involving frequently lecunmg items of debit and 
credit 

§ 73 Contract System under List-Percentage Plan 

Wheie the list-percentage system is used, a modification 
of the usual premium system is sometimes employed — also 
known as the “contract system,” but differing from the con- 
tract system just described in the fact that the foreman alone 
is the contractor and is held lesponsible foi the work of his 
department 

Under this contract plan the foieman is put in charge of 
his department on a semi-independent basis He is to provide 
laboi and is paid on the basis of output A list of cost per- 
centages is fixed for mateiial, labor, and expense for each pro 
duct in each of the various departments, as accurately as pos- 
sible, and the labor percentage detei mines the credit the fore- 
man is to receive for the output of his department Thus m 
department D labor may be fixed at 2 6 of the list price, which 
figured out may amount to $1 S4 per unit This, then, is the 
price the foi eman is allowed for labor on each unit of the pro- 
duct turned out m his department, no matter what the amount 
he actually has to pay If he can turn out his product at a less 
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cost foi laboi than that allowed linn, the piofit is Ins For 
his compens Uiou and fuithei piolil he is illowcd a di awing 
account against a peicentagt on the cost of Ins depaitmental 
output 

Undci this system the toicman is Mitually m contiol of 
his dep utment He hues Ins own men, lie manges his woik 
and conducts its opeiations is seem to lnm best He must, 
of couise, confoim to the genual policy ot the concern, must 
turn out a pioduct stnetly up to standaid inspection leqime- 
menls, and is held stnetly accountable foi the pioper geneial 
opeiation of bis depaitment and foi the maintenance of lea- 
sonable costs but outside of this, his goings and comings 
uid Ins laboi tioubles aie his own 

IL is but seldom that a eonti acting foieman is pei son- 
ally able to finance his depaitment 1 hue foi c, while he hues 
Ins own men, he turns in his lepoit of the amounts due them, 
at the end of each pay penod, and the concern advances 
money foi the pay i oil chaigmg it to the contiactmg foieman 
He is also furnished mateinl, supplying nothing, in fact, 
beyond laboi and supervision 

The contiactmg foieman is, as stated, allowed to draw a 
ceitain amount each month on his poison il account, and a 
settlement of lus balance is made once ot twice a year At 
this time his pcicenlage 01 compensation is adjusted, if ad 
justment is uccessaiy, hung lowciccl whole the allowance is 
cleaily excessive, and laiscd where it appeals that it is in- 
sufficient 

An account is kept on the bactoiy Ledger with each 
conti actoi, and as money is advanced to meet pay i oils or 
peisonal items, he is charged with the amount On the other 
hand, he is given credit foi the allowed percentages on all 
standard pioduct passing through his department, and an ar- 
bitrary or job puce for any special work that has no stand 
ard percentage, or for any shortages for which no blame at 
taches to the contractor’s own department 
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The handling of costs of repair parts, shortages, etc , 
is of necessity sharper and cleaner cut under the contract plan 
than is oidmarily the case Hence, a sepaiate form (Figuie 
203) is used to piopeily diffeientiate the various costs and 
u edits to the conti actor 

In conjunction with the conti acting foieman’s ledgei 
account, a lecord sinnlai to that shown in Figuie 201 should 
be kept, 111 older that close lecords may be made of fluctuations 
in the foreman’s account, and that the leasons for these fluc- 
tuations may be discovered 

A bioad policy is necessary to the success of the plan 
Usually the contracting foreman shares his piofits with his 
men, and he must be allowed to make a fair margin of profit, 
both for himself and his men If otherwise, his interest soon 
lags and he becomes no moie than an ordinal y foreman work- 
ing for the stipulated drawing account, and his men lapse into 
oidinary, indifferent employees, woikmg for a fixed wage 
To prevent this, the possible profit should be sufficient to be 
a 1 eal incentive, and, above all things, should be stable When 
the earnings aie large beyond leason, it is fair enough to cut 
the foreman’s percentages, but they should not be cut so fai 
that the maigin of profit is not woith the increased effort 
necessaiy for its attainment 

§ 74 Premiums for Quality 

Still another form of the premium system is based on 
quality rather than quantity of woik Such a system may be 
used advantageously in the making, for instance, of pearl 
buttons, the work upon which is done on a basis of avoirdu- 
pois, 1 e, a given puce pel operation per pound of buttons 
pioduced A premium rate of peihaps 50% over ordinary 
piece-woik rate is fixed, but the required standard must be 
maintained m order to earn the premium rate A system of 
“docks” is applied for shortcomings The nature of these 
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“docks” can be seen by icfeicnce to lug me 127, which is an 
employees taming lecoid 

To detunnnt the quality of the pioduct and the amount 
clue employees, an mspectoi l.ikcs a eaietully weighed J \ -lb 
sample out of each lot as he comes to it , one s unpit, is a 
ittle, being all that is liken fiom a given lot llus sample is 
caiefully scrutmircd, giaded, and libelled Any "docks ’ dis- 
covered aie listed on the employees pioduetiun lepoit and 
involve a piedcteimmed dcduetion fiom the pienuum late 
In woik of this kind the numbet of pounds put lluough 
a given machine undei eithci the ouluniy pi in 01 the pienuum 
plan is appioximately the same, hut the employees become mmc 
lapiel and mme dexteious m feeding the hlmks into the vai- 
1011s machines A huger cpiantity of iust-gnule pioduet is 
therefoie produced with a eoi lespondmg lccluetion of lovvu 
giade buttons and "1 ejects” which aie of little 01 no value 
Figuie 127 which is discussed on the piecedmg page, lep 
lesents a daily repoit which is made by the individual em 
ployee 01 in some cases by the foi email, the weights being 
veufied and the docks mseited by an mspectoi 

§ 75 Advantages of the Premium System 

As to the advantages of a well-devised pienuum system 
but little need be said It is the naluial method of seeming 
the best effoit fiom employees, foi they aie paid 011 the basis 
of what they do 

The adoption of an effective premium system means not 
only a niatenally increased volume of product and a matenally 
decreased peicentage of buiden, but employees more efficient 
and contented because better paid 

The results obtained from an effective system of premium 
allowances aie astonishing Thus a pienuum system was in- 
stalled some years since m certain departments of a pork- 
packing house in New England Boys had been employed at 
$6 per week to tie link-sausages — so many boys that they 
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got m one anothei’s way, yet they could not keep pace with 
the woik Sausage tying was one of the opeiations put under 
the piemium plan, and the time allowance per hundied pounds 
was cut to a seemingly ridiculous figuie For the fiist two 01 
tlnee weeks the boys could not make moie than a quaitei of 
their legulai pay, but as time went on, speed was gained, 
wages inci eased, and eventually it was found that two boys 
could caie for the entire output and do it bettei than six boys 
did befoie The two boys earned weekly somewheie neai 
$15 apiece The actual saving on this one operation can easily 
be calculated 

Much the same conditions exist in many shops Machine 
woik cannot, of couise, be speeded up as much as is possible 
in the tying of sausages — an opeiation depending entuely 
upon manual dexterity — yet the output on machine woik can 
ordinal lly be greatly increased It will be recognized that 
machine work can always be so manipulated by the employees 
as to either make 01 lose time or product for the manuf actui ei 
Natuially, if it is made woith his while the employee will do 
all in his powei to bring out the best that is in him and in his 
machine, and the result will be greatly to the advantage of 
the employer 

In a comparative statement by Mi Nicholson,* the ad- 
vantages of the diffeient methods of payment are set forth as 
follows “Given a certain productive increase m a factory, and 
undei the day rate plan, the employer receives all the benefit, 
while, on the other hand, under piece work, all 01 nearly all 
the gam goes to the workmen, the employer saving only in 
the indirect expense Under this plan the profit is divided more 
evenly, each side receiving a gam somewhat proportionate to 
its mteiests involved This can best be analyzed by an ar- 
rangement m tabular form 

“Suppose a factory under the day rate system, where the 
men produce 8 articles m a day of 10 hours at 30 cents pei 
hour We aie to analyze the costs as the production increases 

* Nicholson ‘Factory Organization and Costs pp 23 , 24 
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25 per cent , or to 10 Articles, pu dry imdu the stimulus of 
a new wage system It is fur to issunie that under the piece 
work plan, the rate would he 12 cents per piece, and undei the 
differential rate plan, 32 cents each foi 8 pieces and 34 cents 
each for 10 pieces Likewise with the premium plan, let the 
pav be 28 cents per houi, with a ptemium of 14 cents for each 
hour saved 


"It must be noticed that if the woikman products at first 
8 articles pet day and then 10, he completes Ins former pro 
duction in 8 hours and thus saves 2 hours in 8 As the sup 
position is that his increased rate is const mt, this me ins that 
his gain in a day of 10 hours is 2 1 > hours, or 2s per cent , which 
agiees with his general rate of increase as it should 

“We may assume the cost of maternal to be 1 2 J ^ cents per 
article, and the overhead cost to remain constant at $1 50 
per day for a production of 8 aiticlcs and inucasmg •j'g- oi 6f 
per cent for an increase of 25 per cent in production The 
increased production is not given for the day rate system, as 
in the first place the incretse would not take place, and, in 
the second, whatever increase there might be would all go 
towards the employer’s profit The results obtained under the 
bonus system are mcorponted in this table for future refer- 
ence The rate is taken as 28 cents pci hour at a production 
of 8 articles a day, and 32 cents per hour at 10 articles per day 


System 


a 


Day Rate 
Piecework 

Differential 

Rate 

Piemium 


8 

/ 8 
1 10 

/ 8 
110 
8 

10 


Bonus 


ii 


Rnte of 
Payment 



1 

o 

H 



80 per houi 
82 per piece 
82 per piece 
22 per piece 
84 per piece 
28 per hour 
14additional 
for each hour 
saved 
28 pei hour 
32 per hour 


$3 00 
2 6 ( 1 , 
3 20 
2 56> 
8 40, 

2 80’ 

I 

316 

2 80 
S 20 


35 


40 


$1 00 $1 60 '$5 50 

1 oo; 1 50! 6 00 
i eo; 

1 60 : 

160! 

160 


1 26, 
1 00 , 
1 26' 
1 00j 


126 

100 

126 


160 

160 

160 


6 06| 

5 06 

6 25 
6 301 


6 00 

6 80 
6 06 ! 


0876 1 
03251 

606 0276| 
6326! 


625 

6626| 

60 

6625' 

605 


0076 

0626 

0576 


1*8 75 

75 
6 25 
6 76 
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“ * * * Naturally, in a table similarly arranged, taking 
the data from actual experience in a factory, there would be 
considerable change in the several items, but it can be con- 
fidently asserted that the table, with its results, is relatively 
true It then follows that the advocates of the premium plan 
have a very good basis for the claim that by this way the profits 
accruing from increased production are more equitably di- 
vided between the employer and the labor employed ” 

§ 76 Operation of the Premium System 

The practical operation of the premium system is well 
set foith in the following paragraphs paraphrased from the 
testimony of Mr Emerson before the Inteistate Commerce 
Commission * 

A casting that ought to be machined in thiee hours comes 
in, and it is peihaps a very haid casting and takes twenty 
hours or more to machine Under the old system the man in 
charge was entirely contented It was easier for him He 
stayed there and watched his machine take off those fine hair 
cuts — and all was peace 

Under the new system it is very different Machining 
of this nature is scheduled at three hours It took the man 
twenty-three hours to machine his casting He was losing 
out on his efficiency and on his efficiency reward This was 
not to be endured and a prompt appeal was made to the fore- 
man The foreman came around in a hurry to see what could 
be done He was losing his efficiency on the man and that was 
not to be endured He found that he could not do anything 
So he hurried off to the superintendent, reported the conditions 
to him and asked what he should do about it 

The supenntendent investigated and found the castings 
were hard "I will put them in the big flange furnace and 
anneal them and soften them ” So he put them m the big 
flange furnace and tried to anneal them, but there was man- 
ganese in the steel and it did not soften 


* Record pp 3588 3592 
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At this point, the supiuiitcndcnt Inning 1 cached the end 
of his lesouices, came to Mi I* mason toi help Mi Eniei- 
son sud “lhe pi opa tiling to do is to line a special time 
study mule foi those lhnt\-h\c eastings They aie special 
eastings, much hatdci than the noimil \ou ha\e uv entire 
change of conditions tio in and make a new study uul make 
it date back to the fust casting ” So a new study was made 
and the tune was settled ioi those puUcuku eastings at twen 
ty hocus 

lhe man aftei that attained lus twenty hums and was 
contented The foienian was no lungei losing efficiency on 
the job and be w'as also contented lhe supenntendent w'as 
not so well contented foi Mi hmcison said to lum “You 
don’t get out of it so easily You are going to be clanged 
up with seventeen boms loss upon each one of these cislmgs 
That is sheet waste and should not ba\c oeemred You 
should not have let haul castings like that come into the shop ” 

§ 77 Opposition to Premium System 

That theie will be oigamzed opposition on the pait of 
the men to the mtioduction of a piemium system is a fotegone 
conclusion — theie is usually opposition to any innovation re- 
gaidless of its merits In the ease of the premium system 
theie is perhaps a better foundation foi picjuchcc, since rate 
changing on the pait of shoi l-sighted manufaclurei s — the 
bane of the pienuum system — lias hi ought it into such gen- 
eral disiepute among employees that in many cases they will 
have none of it 

This undeserved oppiobuum has prevented the intro- 
duction of the pienuum system into many plants wheie it could 
and should he used Wheie the system is opposed m this, not 
unreasonable but unreasoning way, the same ideas and princi- 
ples may frequently be introduced without serious opposition 
by giving the system a different designation, such as “Standard 
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Opeiation Plan,” “Gain-Sharing System,” “Merit System,” 
01 “Bonus System ” 

Wheie the opposition to the system is because of its 
novelty, it will disappeai just as soon as the men lealize that 
it will woik to their advantage and that its adoption is in 
good faith ,1 e , that it is not introduced for the purpose of 
“speeding up” pioduction and then cutting down lates 

As a lule, employees are skeptical as to any peisonal 
benefits to them fiom the piemium plan and their objections 
will not be overcome until they aie thoroughly convinced that 
it will mine to their benefit Then, and not until then will 
they woik in harmony with the system and exeit themselves 
to make all the additional wages they can 

If any senous opposition to the introduction of a pre- 
mium system is anticipated, an excellent way of avoiding oi 
ovei coming it is to put a few trusted men 111 different parts 
of the factory at piemium woik and allow them to make fan- 
ly good gams They will talk about their mci eased earnings 
and m all probability exaggeiate them, until the envy of then 
fellow woikmen is excited and the erstwhile opponents of the 
svstem begin to clamor for pi emium work foi themselves Thg, 
method is one that rarely fails 

§ 78 Fixing Premium Allowance 

The fixing of time allowance, rates, and the subsequent 
operation of the premium system should be in charge of a 
piactical man who is thoroughly competent to handle its de- 
tails, and he should be assisted by a clerical force equal to 
about two pel cent of the total number of employees one 
man being employed m the factory to take the time — if tune 
is kept by timekeepers instead of clocks — and one m the office, 
for eveiy one hundred employees 

The parts or production units and the opeiations to be 
bi ought undei the piemium system must be standaid The 
premium system therefore appeals moie forcibly to a manu- 
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faclmei whose output is a, sUndaul tvpc of pioduct is haimg 
nioie pails and opeiations susceptible of pienmim tieitinent 
Ihe best w ly to detciinine these paits and opei itions which 
ai e to be hi ought undei pieumuu allow luces, is to hold i meet- 
ing of the foiemen, consult the di divings, and decide what 
paits and opeiations shall be considued as slandaul, md what 
depaitment or depaitments shall do the woik 

After all standaid opeiations have been detei mined and 
lecoided, the next step is the setting and listing ot pituuum 
allowances, 1 e, the standaid times allowed foi their com- 
pletion, 01 the lequned output foi a certun specified time 
When sufficient data as to the tune lccpmed foi the lanous 
opeiations is at hand, tins is readily accomplished hut when 
theie is insufficient data on any paitieulai opet ition an esti- 
mate must be made, 01 otheiivise an aieiage lime be deter- 
mined by making up a number of the paits imolied in this 
paitieulai operation Estimates of a busy foi email as to how 
long it ought to take to peifoim such an opeiation, must be 
necessarily inaccurate, and lates set by such estimates aie 
piactically guesses Estimates of this kind are only useful 
as establishing a tentative time standard, subject to collection 
as tests are made for the puipose 

If the times of diffeient opeiatives aie taken to establish 
an avenge on a ceitam opeiation, then ordinarily 10 % of 
this aveiage should he deducted to a 1 live at the pioper pre- 
mium time Thus, if the actual aveiage time foi a ceitain 
opeiation is five hours 10 % of this time must lie deducted, 
leaving fom and one-half boms as the established piemmm 
time foi that opeiation This will in fact he a very libeial 
piemiuin allowance for the woikman It will be found, as a 
rule, that the work will be clone in less time than this average 
and the decrease in time may run as high as 25% and over 
In some cases it has been found that operatives cut such time 
allowances by as much as 50% 

Time once set should not be changed short of a year, un- 
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less some time-saving device is mtioduced, 01 time saving 
conditions anse which grve obvious and undoubted cause foi 
change of the piemium allowance 

I11 piactice it is sometimes possible to deteimme the piop- 
ei time foi a ceitam opeiation 01 the pioper output foi a cei- 
tam specified time by setting two men of fauly equal capacity 
on the same kind of work in direct competition Each will 
natuially tiy to beat his fellow In the course of a compaia 
tively shoit time their lespective merits aie determined, and a« 
soon as it is definitely settled which is the better man, they 
both stop tiying Befoie this point is leached, however, it is 
possible to deteimme how fast they have been wot king and to 
set the pace foi efficiency effoit 

In fixing piemium times and lates undei what is known 
as the Tayloi system, there are two fundamental assumptions 
to be consideied, — (1) the man can do his “theoietical best” 
if properly instructed and coached, but not otherwise, (2) 
a man will do his “theoretical best” if adequately lemuneiated, 
but not otherwise 

The successful application of these pi inciples depends 
upon the following conditions of piactice 

(1) A laige daily task that must not be impossible 

(2) Conditions so standaid that woik may be accom- 

plished with ceitninty 

(3) High pay for success 

(4) Loss m case of failure 

The first of these conditions is based upon the well- 
known fact that if you give an employee a specific task to do 
m a pi edetei mined space of time, he will do it more effi- 
ciently and more rapidly than if he is given the same task to 
do 111 an mdetei inmate time That this punciple has not been 
moie generally applied is due to the failuie to appreciate how 
easily the application may be made 

The second condition is obviously necessary If the 
woikman is delayed by causes beyond his conti ol, he fails 111 
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meeting efliuuim lequiicmenls but the f uluic is not Ins fault 
Unclet such uiuimslanc.es lie cinnot fmlv be punli/ul, it 
is entnelv unceitam whclhu he is entitled to my ptcnmim, 
and the only equitable thing to be done is to pay him the 
stand 11 d rate foi full acetate eflitiencv 11ns is howciei, 
unsatisf actoi y md it is fai bettei to pi event such contingen- 
cies by piovnhng against delays m idle tune as tai as possible 
The thud and fouith lequuements lie obuously netes- 
saty to the successful walking of the pitmium plan If the 
piemmtn payment is not sufficiently high the men will not 
maintain the high standud oi efficiency cftoit nccessaiy to 
its attainment, and the whole piennum system will ptm e a fail- 
ure A penalty foi failuie is also neeessai) , fen otheiwise 
oil jobs wlieie the tunc allowance is close the woikmen will 
not encleavoi to gam a piennum, with a insulting loss to 
both them and their etnployei \\ heie, houevei, woikmen aie 
charged with losses and only paid then net gams, theN null 
under any fair system work as fast as possible at all times so 
as to gam where the gams ne adequate, and, where the gam 
is doubtful, to prevent the loss of any part of that aheudy 
gained * 

§ 79 The Premium Rate 

In some few plants wlieie the picmium plan obtains, 
woikmen aie paid full iatc foi all time gained on ptcmiuni 
woik Xu most plants, howevu, they ait allowed one-half the 
total time gain The latter seems to be the better method 
Unclei this method, if a woikman’s time allowance on a job 
is 12 houis, and he does the woik in to houis, he has gained 
2 hours, half of which is his at the regulai late If his rate 
is 25c pel hour and a day’s work 10 hours, he is, under the 
piennum system making $2 75 pei day where otherwise he 
was making but $2 50 per day On the other hand, the ai- 
rangement is even more beneficial to the employer, who is 


As to the premium allowance required to secure the best effort see f a* 
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secuung woik at a laboi cost of 25c which undei normal 
conditions would have cost him 50c , and at the same time 
has saved his manufacturing expenses foi two hours 

An mciease of 10 %, as m the instance just given, is 
but a fraction of what the woikmen actually gam under a 
fan premium system In piactice it will be found that a 
good woikman will avenge an increase of about 25% ovei 
his oidmaiy wages 

§ 80 Stability of Premium Rate and Allowance 

In establishing the pienuum system caie must be taken 
that the standards aie fair, attainable, and reasonably stable 
Standaids too high will discouiage the woikmen Standards 
too low will result in excessive payments Fiequent changes 
of standaid will discredit the whole system 

The importance of stable premium allowances cannot be 
overestimated Nothing will cause dissatisfaction more quick- 
ly and with gieatei justice than an increase of standard after 
the piennuni system has been adopted A fanly safe rule is to 
fix a standaid time which will msuie to the average employee 
under aveiage conditions and with aveiage effoit, the ordinary 
wages which he could earn under the oidinary day rates O11 
this basis and with a piemium of 50 % of all time saved, intel- 
ligent application on the pait of a fairly good employee should 
enable him to attain fiom 25% to 40 % in excess of the legulai 
rate 

After the workmen have become skilled, then earnings 
will increase gieatly and will often be out of all propoition 
to their mciease of exertion This is particulaily true if the 
*ume standard has not been intelligently fixed Thus under 
the 50% plan of gain-sharing an opeiatoi sometimes reaches 
a point of skilled rapidity at which he can do in foui horns 
woik that he foimeily required ten lioms to accomplish In 
such case he receives one-half of the six hours’ saving, or 
thiee hours’ extra pay, which is a 75% mciease in wages 


9 
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This seems moidinately high, but unless it is manifestly ex- 
cessive the unployei hid bcLtci let Ins time allowance stand 
Ihe gam is not to the employee alone, toi the emplo)er is 
likewise leceivmg matenally inu eased 1 etui ns without any 
couesponding increase of cost 

If the employer does yield to the temptation to cut prices 
as is often done, to about the same average as befoie, lie is 
in effect penalizing Ins men foi lespondmg to the anticipated 
stimulus of the system he has himself mtioduced, and he has 
no giound toi complaint if Ins workmen in turn seize the 
first opportunity of “penalizing'' him 

Certainly the woikman cannot be cnticued, when stand- 
aids and lates aie continually cut so as to pi event increased 
effoit fiom receiving couespondmgly mei eased compensation, 
if he loses mtei est in his woik and devotes Ins “elficiency ef- 
forts” to the building up of Ins union lathei than to the build- 
ing up of lus employees business In the muon the supenor 
workman seldom gets all he is vvoitli and it is not difficult 
to enlist him under the factory bannei if he is convinced that 
his effoits will be honestly and adequately rewarded He 
must, howevei, be reasonably sure of his revvaid 

The effect of cutting rates is well descubed by Mi Tay 
loi in the following paragraph 

“It is, however, under piece work that the art of sys- 
tematic soldiering is thoioughly developed After a work- 
man has had the price pei piece of the work he is doing low- 
eied two 01 three tunes as a lesult of his having worked hard- 
ei and inci eased Ins output, he is likely to entirely lose sight 
of lus employees side of the case and become imbued with a 
grim determination to have no moie cuts if soldiering can 
prevent it Unfortunately for the character of the workman, 
soldiering involves a deliberate attempt to mislead and deceive 
Ins employer, and thus upright and straightforward workmen 
are compelled to become more or less hypocritical The em- 
ployer is soon looked upon as an antagonist, if not an enemy, 
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and the mutual confidence which should exist between a leader 
and his men, the enthusiasm, the feeling that they aie all 
working for the same end and will share in the results, is en- 
tirely lacking ”* 

It has become an axiom m the commeicial world that 
in the long run those tiansactions most piomote piospenty 
which are advantageous alike to buyei and sellei It is be- 
coming to be realized in the mdustnal world that the same 
axiom holds good regaidmg employers and employees, and 
that no anangement can be permanently satisfactory which 
is not beneficial to both 

The employer who insists on more seivice than he pays 
for, and the employee who demands excessive wages foi his 
woilc, both lose in the long lun The foimei is worned con- 
tinually by dissatisfied workmen on the veige of a stiike, and 
the lattei lives in constant dread of being superseded The 
ideal condition is efficient woik with high wages With 
pi opei management it is an ideal entirely possible of attain- 
ment 

§ 81 Introduction of Premium System 

Fixing the premium allowance and rates is, of couise, 
preliminary to the actual introduction of the piemium system 
The methods of beginning operations under the system will 
vary with the chaiacter of woik and the class of workmen 
In some cases but little more is necessaiy than to call the 
workmen together, explain the matter fully, show them that 
a liberal time has been set on all operations — sufficiently lib- 
eral to be reduced matenally by all who try — and finally as- 
sure them that the time will not be cut on the work unless 
justified by the mtioduction of labor-saving machinery or 
some other change of conditions similar m results 

It should also be explained very clearly to the woikmen 
that if they do not reach the fixed standaid, which is, as al- 
ready explained to them, easily obtainable, the loss, unless 
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duo to Muses beyond then conti ol, will be chaigcd back to 
them ind that they will only be paid then net gam 

It is taken toi gi anted that a cost S) stun exists m the 
taetoiy wheie the piemiuin system is to be installed and that 
many of the fonns pieieciuisite to a prunium sjstun — which 
aie incident to any good cost system — aie aheady in use It 
will not be neeessaiy, then, to fannhai l/e the woikmen with 
new founs but meiel> with nnnoi chinges which the more 
intelligent class ot employees will leadily undei stand 

The foiemen will, oi eomse, be mstiueted fully m all 
new details involved in the intioduclion of the plan, and until 
the system is installed and in successful opciatiou then super- 
vision will have to be much closei than oulmaiy 

It will ficqucntly be neeessaiy to give opualives train- 
ing in speed, foi in many cases it will be found that even 
with libeial time allowances the employees cannot peitoim the 
opeiation within the specified limit lhus, it may be deter- 
mined that a certain opeiation can be pei formed in an hour 
and the best reeoid among the employees for this same opera- 
tion be an hour and a cptailer Under such cncumstances the 
employees aie usually very confident that this time cannot be 
leduced Then, if the tune allowance has been justly fixed, a 
teachei must be employed who will detumiue the best method 
of woikmg and devote time and patient effoit to speed fram- 
ing until all those who aie capable of aveiage speed can at- 
tain the standaid Even aftei this, employees fiequently re- 
quite caieful supu vision to pi event then dioppmg back in 
the old, inefficient ways 

As lllusLiating the difficulties sometimes encountered in 
the introduction of a piemium system, and the method by 
which these difficulties are overcome, the following account 
by Mi Gantt will be found of interest * It relates to the 
introduction of a premium system m a cotton mill m which a 
cost system had been previously installed Some little woik 
had been done towards the introduction of the premium sys- 
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tem and, as stated by Mr Gantt, the little alieady done “was 
so beneficial that in April, 1908, the treasuier asked me to 
come and finish up the job, saying that he now had a new 
supenntendent who was m sympathy with the work, and that 
the worst foremen weie gone * * * 

“Twelve new looms had lecently been installed in the 
weave room, and as soon as a competent man could be got, 
we began to study how to lun these looms most efficiently A 
pick countei was put on each loom, and the best weavei in 
the loom (a Pole named Samtak) was given foui of them 
to run 

“A ti amed obseivei with a stop watch stood by the weav- 
ei and studied all his motions in detail Pie learned how this 
skilful weavei stopped and staited Ins loom, how he removed 
the empty bobbin from the shuttle and put a new one in, how 
he tied the knot From these observations he found out 
how much time it was necessaiy foi the loom to be stopped 
111 a day, and consequently what proportion of the time it 
should be actually weaving No time was allowed foi ‘loom 
out of order,’ or ‘no filling,’ or any other cause that might be 
eliminated Steps were taken to be suie that the loom was 
m good 01 dei and that the proper filling should always be on 
hand, and a task was set on the supposition that all removable 
obstacles would be removed This task was fixed as the num- 
ber of picks the loom should throw, piovided these unneces- 
sary delays were eliminated, and a substantial bonus was 
offeied for its accomplishment It was expiessed as a pei- 
centage of the total numbei of picks the loom would throw 
if it ran constantly all day without any stop It is mtei estmg 
to note that the task was gi eater than the best weaver had 
been able to accomplish regularly befoie we had made special 
provision to lemove the obstacles Having decided upon the 
task, three of the next best weavers in the 100m weie chosen 
to do it, and Samtak was the instructor to teach them how 

“ * * * The first man, Papadimitn, declined to woik 
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undei msti actions 'aid on task woik lit w is not dischugcd, 
but allowed to woik in lus own way until he should see wheie 
Ins mtucst lay We, IhuUmc lud Suntik give all of his 
attention to the othei two out obstnei who had studied 
Samfilv s woik, being const mtlv on hand keeping a recoid 
of the rnunbet of picks each loom thiew pci hom, and le 
moving the obstacles to the men s peifoimmg the task Both 
men failed to earn a bonus on the lust diy but on the next 
two days they came so neai it that it w is allowed them, and 
they got a ciedit” 

At this point the obseivu concluded lint the men’s fail- 
ute was due to defective conditions both as to mcch inisms and 
matenal supply lie thcicfoie desotccl lus attention to the 
collection of these conditions, and almost two weeks elapsed 
befoie the men w'eic again stalled on picnmun woik By this 
time the lecalcitrant uoikman Papadinutu had concluded that 
the “game was woilh the candle ’ iml wanted to stait too All 
the men began to make then bonuses quite regulatly 

“It was neccssaiy, hoevtvci, foi oui observei to be con- 
stantly on hand and to keep a tecord of then woik, houi 
by houi, ioi he would fiequently find some loom falling be- 
hind, which, if not looked aftei, w'ould cause the weaver to 
lose Ins bonus Whenevci he found a loom not doing all it 
should he called Samlak s attention to it, with the result that 
the cuise was soon discovered and icmcned, hut Samlak sel- 
dom at lust noticed a lagging loom Again, Samtak was at 
hist veiy slow at making any complaint if anything was 
wiong, but the example of oui instructoi and the incentive 
of a bonus of 6 cents for each weavei who made lus bonus, 
and xo cents each if all made bonus, gradually taught him 
to look out for then interests and his own ” 

As a final result the pienuum system was firmly estab- 
lished in this null to the advantage of both employers and 
employees As lus conclusion from the experiment, Mr 
Gantt says “We note the following lhat the amount of su- 
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pervision needed has diminished , that the quality of the work 
is better, that the quantity is gieatei , that the amount being 
turned out can be predicted accuiately, and hence pi onuses 
need no longer be guesses, but can be made and kept, that 
the workers aie not only earning moie money, but aie ac- 
quiring bettei habits of work which will make them better 
citizens ”* 

§ 82 Payment and Adjustment of Premium Wages 

When the piemium system is in foice the operations of 
employees and their premium time allowances are entered 
on the piemium card in the same manner as they aie enteied 
on the shop order tag (See §§ 33, 34 ) Such a caid re- 
lieves the cost-keepers from the necessity of writing in the 
operation at the time production leports are received, and is 
also a means of separating any operations on which no pre- 
mium is to be figuied The system of entering and checking 
should be so complete and thorough that there is no possibility 
of missing or miscalculating a woikman’s premium gam This 
is something that should be guaided against with the greatest 
care Shortages in premium pay, no matter how small, will 
cause an entirely disproportionate discord and dissatisfaction 
among the workmen and must be avoided if satisfactory re- 
sults are to be secured 

Premium wages are usually paid at some certain fixed 
time, as semi-monthly, monthly, or bi-monthly When the 
pay period comes round the workman’s weekly gam sheets 
are added, and he is paid one-half his total gam for the period, 
the other half being held back against possible premium losses 

In the event of a workman making a loss instead of a 
gam m his premium work, a slip showing the details of this 
loss is made out and forwarded through the superintendent 
to the foreman of the department in which the loss was made, 
who should be required to make an explanation of the occui- 
rence If in his opinion, the premium time is not too low, 

* Work, Wages and Profits,” p 159 
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the mist ike should he remedied and the woikman gnen the 
benefit ot the collected time li, howcxci, the time is ample 
and the woikman is lespnnsiblc fm the loss, then the lost tune 
should be cliaigcd against his pi c\ ions gains foi the month 

In case woik is spoiled 01 lnd castings lie discovcied, 
they aie immediately lephced on the foi email’s oulei, a foim 
similar to that of Figuie 148 being employed foi the pui pose 
A repoit on a form such as that shown in Figure 14c) is also 
filled out m oidet that a pioper recoid may he lnd of the 
matter , both fiom the physical ind fmancnl si uulpomts If 
the woikman is at fault lie gets no time allowance foi his 
spoiled work 

It sometimes happens that a |u 1 > comes to 1 woikman 111 
bad condition, lequumg moie or Uss work on his part to 
bung it to the point 01 slate in which it should have 1 cached 
him In such case the lost time of the second woikman is 
chaiged against the woikman fiom whom the defective woik 
was received 
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APPLYING LABOR COSTS 

§ 83 Methods of Applying Labor Costs 

Applying labor costs to the pioduct into which it enteis 
is a compai atively simple matter Six genei nl plans 01 meth- 
ods — descubed in the following sections — are m fail ly com- 
mon use 

Oidmaiily but one of these plans of applying labor 
costs is used m any one factory Occasionally, however, one 
plan will be found in opeiation in one or moie departments 
of a factoiy, and a difteient plan m other depaitments of the 
same factory Also diffeient plans ot distnbutmg laboi costs 
aie occasionally used side by side 111 the same department of 
a factory wheie the natuie of the woik 01 the conditions make 
this possible and desirable The use of moie than one plan 
m a single establishment is not in any way objectionable, un- 
less the duplication of forms and methods pioduces too gieat 
complexity 

§84 (1) Order Number Estimate 

Undei this plan of applying laboi costs, the cost of a 
given shop older is estimated, this estimate being based upon 
penodical tests or otherwise upon the length of time various 
opeiations ought to take, and the laboi cost is applied to the 
specific older number 

The plan is not to be recommended Periodical tests do 
not afford a leliable basis for the application of costs of any 
kind and should not be used save under exceptional cncum- 
stances Nor does the length of time the opeiations ought 
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to lake dffoul a safci btsis foi calculating costs Conditions 
change and the lime an opeiation ought to tike t\cn though 
collect when detu mined, may m emu sc ul time come to be 
absolutely false 

§ 85 (2) Specific Order Number Charge? 

When this plan of applying laboi costs is employed the 
exact pioduction time ot each employee expended on a specific 
order numbei is chaiged to that oidei numbci at the legulai 
pay-i oil time rate Wlieie the method is applicable it is ac- 
cuiate and satisfactoiy 

§ 86 (3) Piece-Work Plan 

Undei this method of applying laboi costs the spculic 01- 
dei numbei is chaiged with the piece- wank late, job puce, or 
the piemuun late and eainmgs toi all wunk jiei fotmed upon it 
by individual laborcis The method, wlieie it can he used, is 
acciuate and satisfactoiy 

§ 87 (4) Averaged-Hour Plan (Sold-Hour Plan ) 

Undei tins method of applying costs, laboi and expense 
are meiged and the total number of horns dncctly applied to 
a specific 01 del numbei m each depaitment is chaiged to that 
order numbei The late pei horn foi this chaige is based on 
the average net laboi and expense cost to the manufacturer 
of all clii ect pioducmg time in that depaitment foi a given 
penod 

Ibis is a method of avciages The numbei of bouts of 
laboi consumed by a specific oidei numbei is charged to it 
at the aveiaged cost of laboi (with expense included) and not 
at the actual pay-ioll cost Undei certain conditions the plan 
is leasonably accurate 111 results and is more easy of applica- 
tion than the specific ordei number charge 

The general method of cost finding, known as the “Sold- 
Houi” method, m which the “aveiaged hour” is employed, 
is discussed m Chapter XX 
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§ 88 (5) List-Percentage Plan 

Undei the hst-peicentage plan of applying laboi costs, 
the laboi cost of the goods produced is derived as neaily as 
possible fiom the lecoids of previous penods, and, expressed 
as a peicentage of the list price of such goods, is chaiged 
to the entile mass of pioduct in each department for a given 
period, or to individual order numbers when preferable Any 
vanations between the actual costs and these list-percentage 
costs ai e subsequently determined and recoi ded The method 
is used in connection with the hst-peicentage plan of cost 
finding discussed m Chapter XXI of the present volume 

§ 89 (6) Machine-Hour Plan 

The machine-hour plan is not only a method of applying 
laboi costs, but is a complete method of cost finding, applicable 
to ceitain industiies, and, when propeily applied and used, the 
most accuiate of the vanous systems of cost finding Undei 
this method, labor and expense costs are both charged “through 
the machine,” 01 in some cases through gioups of machines 
called “industrial centers ” 

For each machine or industrial center, as the case may 
be, an houily late is determined — based on the labor and ex- 
pense chaiges incident to the operation of that machine or in- 
dustrial center — and this hourly late is chaigcd to the product 
for the time it has monopolized the services of such machine 
01 industrial center The labor and expense cost ot goods thus 
determined is passed to the credit of the producing machine, 
any vanation between the operating cost and the earnings of 
these machines foi successive periods being properly adjusted 

The general method of cost finding known as the Ma- 
chme-Hour Plan, is treated at length in Chapteis XXII to 
XXVII 

§ 90 Special Distribution of Labor Costs 

When a woikman takes lumber or other material and 
cuts out of it parts of possibly four or five units of product, 
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with resulting sciap tiom which puts foi nthci pioducts can 
be evolved, the pioptr distribution ot lahoi costs md the ma- 
ten d costs likewise is a pioblem \\ licit such conditions ex 
ist the point method nnt he used to ich ant igc 

Undei this method a shop oidei is used coveimg wh ite\ei 
pieces the cutter is likely to get out ot Ins matcn d in a speu 
fied time A. week is a comcnicnt pcuod, the week-end or- 
dinal lly piesenlmg a good dcaning-up time Foi the fiist 
two 01 tin ee days aftei the plan is instituted the cuttei keeps 
“tab” on the aveiage length ot time devoted to each pait of 
Ins pioduct, and a lecoid of this time is made bj “points” so 
as to establish a cnmpai alive scale wheichy the l.iboi costs 
may he equitably distubuted 

The time lecpmed to pioduce the hugest piece of pro- 
duct 01 the one consuming the gicitcst amount of lahoi is 
set at ten points The next piece l>v compaiison of aveiage 
time consumed, nuy peihaps lie pioperlj lived m the scale 
at eight points, and so on down the line to the piece consum- 
ing the smallest amount of lahoi 

A count is necessaiy in oidei to aseeitam the total pio- 
duct foi the period This m ly be an actual physical count, oi 
the pioduct may be ascei tamed In mcasuiemenl m the use of 
wood, oi by weight in the case of met il 

Assuming that we have mulct umsulcialion wood paits, 
and that the week's pioduct includes p uts of ten-point pio- 
ducf, with a lot d of tfo points, 183 paits of eight-point pio 
duct, with a total of x ,46 j points, yy paits ot seven points, 
totaling ^<52 points, and 127 puls of two points, aggicgatmg 
254 points, we have a grand tot tl foi the week of 2,831 
points 

The labor cost having been, say, $18 foi the week of 
fifty-foui hours, the value of one point is easily ascei tamed 
to be $ 0064, and the time consumed pei point to be 1 144 
minutes, the formei to be used as a basis of laboi costs by 
extending the points on each part to secure the labor cost of 
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such part, the latter to be used as the basis of expense bui- 
den under any of the plans of expense distnbution which use 
laboi time as a basis of diffusion 

The matenal can be appoitioned in like manner either 
on a basis of “size” points, 01 by the exact measui ement of 
each part plus a peicentage loading to covei waste on actual 
lesults, this peicentage being obtained by tests each month 

If stock is removed befoie the end of the week when 
this method of costing is practiced, it should be lemoved by 
known quantities so that the lecord may not be lost In the 
case of parts made of wood, sheet or bai lion, 01 steel, this 
can be accomplished by tiucks with sides maiked 01 scaled in 
such manner as to indicate quantities by the height reached 
on this scale 

The point system is applicable wheiever a numbei of 
parts aie cut out 01 otherwise treated at the same time, as 
also m any opciation wheie seveial parts which cannot be kept 
sepaiate aie woiked on by one workman, or again where the 
woikman cuts matenal into any one of a dozen diffeient pat- 
terns according as the matenal may cut to advantage Undei 
any of the=e cncumstances the point system not only gives a 
good basis foi the application of costs but also selves admir- 
ably to check up on the work of the cutter It gives a positive 
lecord of the goods pioduced from a given amount of law 
matenal, and establishes compaiative figures by which the 
efficiency of the workman may be readily judged 
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CHAP I ER XI 
THE EXPENSE BURDEN 

§ 91 Importance of Proper Distribution of Expense Burden 

Expense is an inevitable incident of piocluction, but a 
most elusive incident, almost impossible of ptopei determina- 
tion and distribution unless the plan ot accounting be intel- 
ligently devised and as intelligently and faithfully earned out 
Of the three elements of pi eduction cost, expense is un- 
questionably the most difficult to accmately determine, and 
even when this is done the end in view is but half attained 
The expense as deteimmed is still to be applied to the manu- 
factured product so that it will m connection with the charges 
for laboi and material disclose the true cost of production 

The unpoi tant part that expense plays in production cost 
and the necessity foi its piopei chstiibulion is not always lec- 
ogmzed The cost of labor and material stands out clearly 
Usually such costs aie closely coupled with specific oidei 
numbers, 01 with the mass product in piocess, or with depait- 
niental costs, and aie brought into further piommence by 
cleaily defined payments at fixed tunes The buulen of ex- 
pense, on the other hand, made up from many vaiying souices, 
not cleaily seen, indirect in its application, and scattered as 
to time of payment, is very much moi e difficult of determina- 
tion and does not seem so worthy of consideration Yet the 
weight of the expense burden is in many cases the factor that 
decides the success or failure of an enterpnse 
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“These shop charges frequently amount to ioo per cent , 
125 pel cent , and even much more of the dnect wages It is 
theiefore often actually more important that they should be 
collect than that the actual wages cost should be correct If 
we have to put a dune and also a quarter m a certain collecting 
bag, it is certainly moie important that the quaiter should not 
go astray than that the dime should be looked after ”* 

§ 92 Production Costs and Selling Costs 

In determining the expense items propeily applicable as 
factory costs, a sharp line must, of couise, be drawn between 
the two bioad classes of expense — manufacturing expense, 
and commercial 01 selling expense Items which pertain 
puiely and simply to the sale of product have no place in 
the cost of production This is also tiue of those othei com- 
ma cial expenses which have to do more or less directly with 
the delivery of the product and with collections, such as cash 
and quantity discounts, mating, hauling, freight on outgoing 
pioduct, allowances after product has left the factory, etc, 
etc Such expenses aie a proper charge, direct or mdnect, 
to loss and gam, but not through pi oduction, and any attempt 
to fasten them on production will be a purely arbitrary pro- 
cess, entirely without advantage and entnely destructive of 
accurate costs 

The writer recently visited a manufacturing concern 
which makes a flat price on delivered goods anywhere within 
the United States regardless of distance The cost of trans- 
portation is thus a burden to be borne by the concern — a bur- 
den which was disposed of as an item ol production cost The 
uncertain, varying, useless, and almost meaningless produc- 
tion costs which resulted can be imagined Goods identical 
m every respect might have as many differing production costs 
as there are shipping points with differing freight rates in the 
United States Any of the other costs involved in placing the 
goods in the consumer’s hands, such as advertising, salesmen’s 
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expenses, ttc might with equil piopnety he cliaiged to the 
cost of pioduction Pioduction costs uc supposed to stop 
when goods aie 1 early foi deliveiy, md the inclusion of any 
clinge beyond this point niUoduces an element which docs 
not belong theie, and which effectually iuno\es any possibil- 
ity of accuncy m the cost records 

With a piopei segiegation of comnieicnl costs and of 
pioduction costs, and a lull knowledge of these lattu, t just 
and piopei selling puce can leadily be detei mined Also the 
piopei and economic d conduct ot the pioduction and the sell- 
ing depaitments is gieally faeilil ited Lins cannot be done 
wheic the two classes of expense ue not eleaily sep u ited 

§ 93 Uniformity in Costing 

A geneial nmfoiinity of piactiee as between dilteient 
establishments m lespect to expense ehuges to pioduction 
costs is vety desnable llius sonic eoneeins eliaige into man- 
ufactunng expense the item of inteiest on imestment Otheis 
do not Some concerns chaige supplies dneetly to manufac- 
tuung expense without fiist putting them tluough the stoie- 
100m, even tliougb a hige supply is pm chased foi futiue use 
Otheis, mote piopeily, chaige such supplies to manufacturing 
expense only as they aie actually used Sinulai vanations of 
piactiee in charging expense costs run tluough the cntiie pio- 
duction process 

As one of the consequences of this lack of umfoimity, 
concerns manufactunng similar lines of product cannot com- 
paie costs of production intelligently, and in fact fail dis- 
mally when they attempt to do so, because then respective 
costing charges aie not on the same basis Under such cn- 
cumstances it is obvious that the production cost of sumlai 
goods in these different factones must necessarily vaiy ma- 
terially — a condition which leads to puzzling and unwarranted 
variations m quotations, sometimes very peiplexmg to com- 
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petitois, and occasionally veiy disastrous to the “quoting” 
concern 

§ 94 Analysis of Manufacturing Expense 

Expense items foi teim charges as they acciue should be 
analyzed fioni invoices 01 original entiles on to an analysis 
sheet suited to the needs of the paiticulai business (See Fig- 
mes 136-141 ) In this analysis will be included items which 
aie duect chaiges to depaitments and also items which are 
pnitnlly 01 wholly applicable to administrative 01 commercial 
costs Aftei all the items foi the month 01 cost penod have 
been thus analyzed 01 classified undei then pioper headings, 
that poition of them which is cluectly applicable to pioduction 
costs is lendy foi distribution among the pioducing depart- 
ments An equitable division between depaitments is neces- 
saty if any degiee of accuiacy is to be attained m the detei- 
mmation of costs (See Ch XVII) 

§ 95 Suspense Items 

At times compaiatively heavy expenses aie mcuned ap- 
plicable to costs, which have not been foi eseen and which can- 
not propei ly be legarded as capital expendituie, and yet 
which cannot with equity be charged against the expenses of 
a given cost period To this class of expenditures belong 
insurance items paid in advance, intei est chaiges paid before 
such interest actually acciues, the installation expenses of 
a cost system and other professional services the benefit from 
which extends over subsequent periods Office stationery and 
supplies aie frequently put in this same category 

In any such case the item may be chaiged to the proper 
account m the “Suspense” section of the Private Ledger 
From the leseive thus established a monthly 01 periodical 
apportionment is made by ci editing the particulai suspense ac- 
count and chaigmg the piopei expense account The monthly 
amount to be chaiged fiom the suspense account rests in the 
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judgment of the management 01 of the accountant in charge 
and will under some conditions \aiy fm the different months 
according to the pi opoi donate benefit leceual Ihe whole 
matter is one that should be governed slnctly by the facts, 1 e , 
the reservation must be justified and the succeeding periods 
must be actually benefited by the expenditure to the same degree 
as is the current period, or 111 propoition to the amount 
charged to such periods 

In Figure 1 (H) the suspense account group is shown as a 
negative asset, indicating that these reseives have no debt- 
paying qualifications Such accounts should be kept distinctly 
sepai ate and apait from other accounts which represent as 
sets, in ordei to avoid misleading nnpiessions 

§ 96 Reserves for Expense 

On the opposite side of the balance sheet shown m Fig- 
ure 1, under Negative Liabilities (K) is shown a group ot 
actual reserves These differ from the suspense accounts of 
the preceding section inasmuch as the expenses they cover are 
anticipated They repiesent amounts set aside and built up 
from month to month for some specific purpose or to meet de- 
mands accruing as time pioceeds and as yet not due and pay- 
able Such demands may perhaps be of an intangible natuie 
as, for instance, where the actual liability is being inclined 
but where the amount of such liability cannot be positively 
measured, weighed, or counted until some future penod In 
this class are 

(1) Taxes 

(2) Interest 

(3) Experimental Costs 

(4) Oyer, Short and Damage 

(5) Variation of Weights and Measures 

(6) Factor of Safety 

1 (7) 1 Maintenance 

1 ' (8) Depreciation 
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Reservations of this kind are made as the occasion ai lses 
and such monthly 01 penodical amounts aie ciedited to them 
and charged into costs as may in the judgment of the man- 
agement seem necessary If justly detei mined they will pro- 
vide an adequate reseive against which costs of the natuie 
mentioned may piopeily be chaiged as they become payable 

The amount of the monthly 01 penodical ciedit for such 
reset vations may 01 may not be sufficient to ultimately ab- 
soib all of the anticipated costs If the ciedit actually made 
proves to be insufficient, the account “Factor of Safety" may 
be called upon to absoib the diffeience 

The Factoi of Safety Account, as its name indicates, is 
a geneial leservation to cover unfoieseen contingencies The 
account should not be used to establish a seciet leserve with 
which balance sheet figuies may be manipulated, but should 
be honestly confined to such amount as is consei vatively es- 
timated will covei the probable demands upon it This is, 
of couise, purely a mattei of estimate, and if at the close of a 
fiscal period the balance of the Factoi of Safety Account is 
found to be unreasonably laige, a portion or all of the balance 
may be absorbed into the profit and loss statement 

§ 97 Distributing Expense 

Various methods of distributing expense are m use, dif- 
fering m principle, and involving distinctly different processes 
in execution They have been laigely devised by men who 
are engaged or interested m ceitam lines of manufacture 
and who have evolved methods suited to the conditions m 
their own plants, or in plants of a similar nature Under such 
circumstances, it is a natuial lesult that theie aie now vanous 
methods of expense diffusion lecognized as standard, each of 
which is suited to ceitam conditions, and is entirely inapplica- 
ble when these conditions do not exist 

In selecting a system for any particular factory, the ac- 
countant will, of couise, be governed by the conditions pre- 
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\ ailing in that factoiy and select the method of expense dis- 
tnbntion best fitted to meet its leqiuitmuits It may on oc- 
casion be found necessaiy to use difteient methods in diffeient 
depxitments of the same factoiy, the method applicable to 
the pioduct m one state of piocess not being applicable to the 
pioduct in anothei state of pioccss, 01 the pioduct of one de- 
paitment varying in its clnuactei fiom tint of anothei de 
pai tment 

§ 98 Methods of Distributing Expense 

Theie aie five methods 111 geneial use foi the dislubution 
of expense the “Laboi -Pei centage Plan,’ ‘Min-Hotu Plan,” 
“Sold-Houi Plan,” “List-Pei centage Plan’ and “Maclune- 
Houi Plan” lliese chffeient methods of expense diffusion 
aie treated in detail 111 Chaptei XVIII of the picsent volume 



CHAPTER XII 

PLANT INVESTMENT AND RENT CHARGES 

§ gg Interest on Investment 

Tlieie has been and is even now some diff eience of opin- 
ion among accountants and eng meets as to whethei interest 
on investment in plant and pioducing factois is a propel pio- 
duction cost In the long ntn — 1 e , when loss and gam is 
leached — there is, of couise, no diffeience in accounting le- 
sults whethei intei est on investment is chaiged into pioduction 
costs or not, piovided the selling puce of the pioduct is the 
same in eithei case If intei est is not chaiged to pioduction, 
the costs aie appaiently less than is otherwise the case, but 
this is offset by the laigei debits elsewheie, and the net piolit 
is the same as befoie 

The difference of opinion as to whethei interest on in- 
vestment shall be reckoned in costs, results fiom diffeient 
views as to the status of capital owned by the pi mcipal Those 
who advocate the exclusion of interest on investment ap- 
pal ently regard capital owned as of a nature entu ely sepai ate 
and distinct from capital borrowed and as not entitled to con- 
sideration m estimating costs The differing views of ac- 
countants as to the pi opei treatment of intei est on investment 
in production factors are briefly piesented m the sections 
which follow 

§ ioo Exclusion of Interest on Investment An English 

View 

“No charge should be made m Cost Accounts for the 
services of a principal, nor for interest on his own capital 
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Whatevei letiun is pioduced by these is piolit, vucl not an e\ 
pense of manufacture 

“As xegai ds mteiest on bun owed money, some differ- 
ence of opinion pievails as to whelhei it should be piovided 
foi m Oncost It is no doubt an expense of the business, but 
it is a mattei of finance lathei than of manufactuie, and, 
as such, should piobably, like discounts, be kept out of the 
Cost Accounts The point is not veiy matenal so long as the 
manufacturer knows whethei Ins gioss cost does or does not 
covei interest”* 

It may be said in partial explanation of this statement 
that the English puncipal as a uile docs not take the aery 
active pait in factoiy management cuslomaiy m this coun- 
tiy His function is moie pmcly financial and foi this rea- 
son English views of both the pnncipal’s sen ices and mtei- 
est on Ins investment are somewhat difteient fiom those pie- 
vailing in this country This fact, however, haidly justifies 
the veiy sweeping exclusion of both sei vices and interest fiom 
manufactuimg expense Nothing belonging to the principal 
must be brought into pioduction costs If, then, the principal 
were “strong-handed” enough in his own family to run his 
wood-working factoiy without employing outside labor, if 
he cut his law material and fuel from woodland owned by 
him, and if this matenal weie tinned into manufactmed pro- 
ducts by his own machinery, his pioduction costs — save as to a 
small modicum of oveihead expense — would be nothing 

The whole conception is wiong Anything of value go- 
ing into production should be counted m the cost of pro 
duction no matter to whom it belongs A paper mill may 
own its own woodland, but, nevertheless, pulp at a fair 
value is charged into production cost of paper lion works 
may own o-re beds, reduction furnaces, etc , but the value of 
the material, depreciation of furnaces, etc , goes into produc- 
tion costs just the same, and the mere fact that capital is 
, owned by the principal is no reason for treating it differently 


HawHns * Cost Accounts ’ p 113 
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fiom any othei values employed in the business Similarly 
as to the pnncipal’s sei vices if they are woith nothing, noth- 
ing should be chaiged for them, but if they aie of value they 
should be lepresented by pioper chaiges m the business just 
as aie the services of othei employees 

§ ioi Inclusion of Interest on Investment An English 

View 

"The question of interest on plant as an item in. the cost 
estimate is one on which varying opinions are held, mostly 
theoretical * * * The custom generally, howevei, is to look 
foi the return on the capital expended under this head (equip- 
ment) in the mcieased balance of piofit from the factoiy, and 
to omit any provision for the interest charges under this 
head * * * 

“In the case of some continental factones the accounts 
are debited with the interest on the capital employed therein, 
and if we aie to admit that where the factory freehold is 
held by the him opeiattng, a rent-charge should be cieated, 
the same argument applies with even greatei force to the 
charge on the plant 

“We may even carry this a stage further, and also charge 
to the factory, interest on the stocks of raw material on the 
same basis, for whatever advantage accrues to the factoiy 
fiom the employment of extra capital the cost of same should 
appear as a charge against its efficiency 

“It may appear that this is carrying the matter to a 
fine point, but if we consider that if the factory is held re- 
sponsible for the interest provision on extra capital employed 
therein, whether it be in factory equipment or m holding of 
stock, or of the advantageous purchase of material on special 
terms, we are enabled to judge by the results in such case, 
whereas the effect in the enhancement of profit is, or may be, 
swallowed up by the operations of the Sales or Trading De- 
partments ”* 

* Stanley Garry "Multiple Cost Accounts, ’ pp 45 47 
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§ 102 Interest on Investment as a Division of Profits 

In this countiy, while the weight ot piotcssionxl opinion 
is pei haps in favor of including intei cst on investment m 
pioduction cost, some piomment accountants hold the conti ary 
view In the following extract ftom m addicss deliveied 
before the Amencan Economic Association, Decemhei, 1910 
Aithur Lowes Dickinson* — who may he consideied as ex- 
piessmg an Amencan view — aigucs foi its exclusion and for 
the exclusion of rent chaiges as well 

“Accountants fiequenlly have to give opinions as to the 
propriety of including lent and intei esl in costs In theory 
these two items are identical, lent being the sum paid to a 
capitalist for the use of land 01 buildings, and inteiest being 
his compensation foi placing his natmal pioduct 01 his ac- 
cumulated savings at the disposal of the manufactmei Both 
items are therefore in the natuie of a division of piofits, out 
of which alone they can be met, and they should theiefoie be 
strictly excluded from costs * * * This pi mciple is recog- 
nized in the form m which 1 abroad accounts aie now pre- 
pared, where both rentals of leased lines and inteiest on bor- 
rowed money of all kinds aie tieated as a chaige against the 
income from operations after the same has been ascei tamed, 
that is, as a distnbution of profits 

“In the case of manufactunng companies no such clear 
lecogmtion of this principle is found, and lent foi factones, 
etc , where paid, is always treated as an item of manufactur- 
ing cost or expense, while interest, an exactly similar item, is 
more usually treated as a charge against or division of piofits 
This method of charging rent as an expense has led to a claim 
that it is properly so tieated, and that therefore when a man 
ufacturer owns his premises and pays no rent an estimated 
amount corresponding to the value of the use should be 
charged into and considered as part of the cost thereof This 
sounds plausible but it is believed that a nearer appioach to 
theoretical accuracy is to be found m the railroad practice of 

* Bulletin American Economic Association pp n 6 , 120 
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considenng all lentals, at least when there is a natuial division 
between lent and othei service, as a chaige against 01 divi- 
sion of profits 

“If two manuiactuieis have identical facilities for manu- 
factunng the same aiticle and adopt the same methods and 
at the same expense, it is ceitamly not leasonable to say that 
the manufacturing cost of the one who lents his facilities 
instead of owning them is highei than that of the othei who 
owns them, but it is reasonable and collect to say that the 
fonnei, who has a smallei peisonal investment, is shaung 
his profits with the capitalist who conti lbutes the facilities 

“Similarly, in the case of intei est, the mannei in which 
capital is piovided cannot affect cost of manufactuie A 
manutactui ei may provide all his own capital 01 he may ob 
tain some pail of it fiom othei capitalists who either take 
equal 1 isles with himself 01 ptefer 111 some way to limit then 
lisle The piofit when ascei tamed has to be divided between 
the diffeient capitalists accoiding to the lei ms agieed upon, 
but no pait of it should be an element of cost, noi should the 
method of its division be a factor in detei mining selling price ” 

From the standpoint of piactical costing Mr Dickin- 
son’s logic is not satisfactoiy The mteiest on an investment 
m plant and equipment, or lent paid foi use of factory would 
seem to be almost as dnect an incident of cost as labor, ma- 
terial, power, or incoming freight It is obvious that the 
manufacture! cannot make his pioduct without a plant, and 
its rental or mteiest charge is usually one of the first m- 
curied manufacturing expenses Why, then, should it be 
differentiated from all othei manufacturing expenses and be 
excluded fiom the cost of product? 

§ 103 Inclusion of Interest on Investment American View 

The following quotations indicate that the accountants 
who listened to Mr Dickinson’s paper weie not all 111 accord 
with his treatment of rent and interest charges 
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1 In oiu Lost of manufactui e we usually considci mtu- 
est on niachmeiy employed in piocesses as a pait of the cost 
ui the pioduct lhis is necessaiy it wc tie to distubutc costs 
pi opei ly between difteient u tides ot pioduct and h\ puces 
nccoidingly * * * 

Mr Dickinson and I, you see, aic in peifect agi cement 
as to what we want — namely, isolation ot causes, hut the line 
ot cleavage between causes we aie inclined to chaw cliffei- 
ently Mr Dickinson, conceiving piofit to be a ceitain sui- 
plus divisible between all tluce of the igenls ot pioduc- 
tion — laboi, land, and capital — wishes to exclude all intei - 
est fiom cost, while I, conceiving pioht to be only whit is 
left aftei rent, pure intei est, and wages have been paid — • 
that is, vnlually the compensation foi lisks taken — wish pme 
intei est, and pme intei est only, to count is a cost Many ac- 
countants count as cost all intei est on investment, including 
all risk elements *■ * * 

‘As Mr Dickinson has well pointed out, if intei est is 
allowed to count as a cost, it counts moie laigely when nn- 
tenal is purchased paitly 01 wholly manufactui ed than when 
only law matenal is used This does not seem to me objec- 
tionable We aie pnmarily seeking costs foi the enteipnse 
immediately concerned If what is cost to it includes the 
piofits foi anothei enteipnse, its costs will be (other things 
equal) inevitably greatei The accounts should show them 
so We are, moreover, seeking also compaiative costs, then 
smely, we wish costs under conditions involving some one 
else’s piofits to show gieatei than undei conditions wheie no 
profits are involved until the end We wish causes isolated 
so far as possible The plan that I suggest seems to me to 
provide such isolation ”* 

Oi again, — “If I inteipiet Mi Dickinson coriectly, he 
does not believe that rent and interest should be considered 
as costs of production, but lather views them as deductions 
from profits To the economist profit is a return over and 

•William Morse Cole Bulletin of American Economic Association pp 129132 
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above all lent and inteiest charges If the ownei of an en- 
teipuse docs not secuie that letum, it would be bettei foi 
him to lend his resources to some one else who would pay 
him the lent mid inteiest and assume the lisks of pioduction 
Moieovei, if he should lend his land and capital, he can then 
woi k foi some one else and get 1 wage, so that even the 
entrcpieneui’s salaiy or wage should be consideied a pait 
ot costs, because he is entitled to pay himself as much as some 
one else would pay him * * i 

“To the speakei’s nnnd all such charges aie leally duect 
additions to the cost of pioduction and should be appoitioned 
directly to the vanous departments involved Rent and in- 
teiest should not be legarded as divisions of piofits, because 
piofit does not stait until piovision is made for these items ”* 
It is veiy obvious that rent of factoiy buildings and in- 
teiest on money invested m factoiy and foi manufacturing 
pm poses must appeal in some way in the cost of conducting 
the business, whethei they be regauled as pioduction costs 
01 as a division of piofits Fiom the piaclicil standpoint any 
cost necessmily incmied m the pioduction of goods is mo°t 
conveniently and most safely included in pioduction costs 
§ 104 Reserves for Interest Charges 

Interest charges are usually made semi-annually 01 an 
nually To equalize the interest charges to pioduction cost 
it is usual to establish leserves to which interest on investment 
is chaiged as it accrues and fiom which it is obsoibed by 
periodical chaiges against production costs 

If interest is chaiged as an expense and is not actually 
paid out, it must of necessity be ci edited to some reserve or 
representative account, and that account, whatever its title, 
will be a levenue account repiesentmg the earning of capital 
In the absence of such reseive accounts, if money or its 
equivalent is actually parted with or passed to the credit of 
an account payable, direct chaiges can be made to depart- 
mental costs on the same basis as in the case of reserves 

* J C Duncan Bulletin of American Economic Association pp 146 147 
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Wheie leseives aie made foi liiLctest obliges, such ie 
senes will have no clnect beating upon the net lesult of the; 
Loss and Gain Account rmmiily they will lessen the nm- 
gin oi gioss piofit shown to exist between the pioclucUon cost 
and the selling pnee oi a gneu aitiele, hut this is offset by 
the ci edits 01 earning lepiescnted by the lesene mount 

105 Composition of Interest Reserves 

Foi the sake of simplicity, when lcsuvcs foi intei esl 
chaigcs aie made, these lesents should include the intei est 
on all capital invested The piopei distiibulion of the chaiges 
can be made latei The tot il leseucs icpiesent the eaimngs 
of Lhc plant cipital which piesumably is invested by the own 
eis of the phut It, howevei, a pail of this capital has been 
seemed tlnough sales ot bonds 01 any othei foim of intei est 
beating loan, the intei esl chaiges on such bonds 01 loans aie 
a pi opei chaige against the levenue account, “Intel est 
Earned” Such a chaige will m nowise disluib the opeia- 
tion of sinking funds 01 analogous iccounts wheie these exist 
Wheie the intei est on manufactunng investment is 
chaiged as a pait of pioduction cost, the Loss and Gam Ac- 
count will pei haps, as to the items gnen, show thus 


LOSS AND GAIN 


Production Cost 

$13000000 

Sites 

$170,000 00 

Commeicidl Cost 

20 000 00 

Interest E trued 

30 000 00 

Net Gam 

50,000 00 




$200 000 00 


$200 000 00 


If the intei est earned is not made a pail of pioduction 
cost, the same Loss and Gam Account will show thus 

LOSS AND GAIN 


Production Cost 

$100 000 00 

Sales $17000000 

Commercial Cost 

20,000 00 

Net Gam 

50 000 00 



$170,000 00 

$170 000 00 
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Wliuc intei est on m mufacluimg investment is chaiged 
to cost the amount of interest chuigcs pci unit will, of couise 
\ai) with the frequency of the tmn ovei, the value of the 
pioducl, and othei clnect influences 

§106 Inactive Investment 

Plant, tools, and equipment, like men, are earning noth- 
ing unless they aie woiking If, then, a poition of the plant 
is inactive 01 doimant foi a petiod, it is manifestly unfan to 
bin den the pioduct of othei deputments with inteiest on the 
investment in inactive deputments, noi aie the aeciuing, 
unabsoibed costs of abnonmlly inactive limes a piopei clmge 
against the cost of pi od action dm mg active times 

Undei these conditions it is suggested tli it when in- 
teiest on investment in doimant equipment is chaiged, it be 
chaiged dneclly to Loss and G un Account and not be passed 
tlnough manufactuiing costs at all 

It is understood, of couise, that this does not apply to 
equipment of such a inline that it is only used at long m- 
teivals This is a noimal use of such machmeiy, and it can- 
not be consideicd as doimant 111 the intervals between its use 
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LAND VALUES AND BUILDING SPACE COSTS 

§ 107 Land and Buildings as Factors of Eypense 

As discussed in the pieccding chaptei , the expense in- 
cident to the occupancy of the land and buildings foi manu- 
factuung pui poses enteis into the cost of pioduct is a distinct 
factor, and this is so whethei the propeity is leased 01 owned 
If the piopeity is leased, the lent chaiges aie usually a clean- 
cut pioposition so fai as pioduction costs aie concerned If 
the piopeity is owned in fee simple 01 held on some othei ba- 
sis supenoi to the oidmaiy lease, the costs involved aie not 
so clearly seen but aie theie just as suiely, and must be as- 
cei tamed and propeily applied if a tiue production cost is to 
he determined 

The expenses arising fiom the occupancy of land and 
buildings are chaiged to product through the buildings, but 
the methods oi detei mining the expenses ansmg from each 
aie diffeient and requite some sepaiate consideiation 

§ xo8 Land 

When land is owned in fee simple and occupied foi man- 
ufacturing pui poses, the lesultmg chaiges to be applied to 
the manufactmed pioduct aie intei est on the investment, taxes, 
and other similat levies These lattei chaiges vaiy hut little 
from yeai to year and may usually be estimated on the basis 
of preceding years Should changes in the late be made, the 
amounts involved may be propeily distnbuted by adjusting 
entries, best perhaps through the Factor of Safety Account 

The principal cost item arising from the occupancy ot 
land for manufactuung purposes when this land is owned, is 

158 
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mtciest on the investment As t mle this will be figuied on 
the pi ice paid foi the land, the pi cv Tiling iate foi money 
gning the iate toi the intei est chaige 

§109 Increasing Land Values 

When land values change aftei manufactuung piopeity 
is acqimed, the basis of the mteiest cliaige depends some- 
what upon the policy or the wishes of the management If 
land met eases m value aftei it is pui chased, the mciease is 
an incidental piofit enjoyed by the genet al business but it i fl 
cuy cjuestionable whethei this tentative piofit — which is not 
lealmed until the land is sold — should be 1 effected m mu eased 
costs on the goods manufactuied on the land As a mattei 
of fact, tlieie is no inci eased cost of pioduction to the foi- 
tunate nianufactmei He enjoys, it is tiue, an advantage o\ei 
competitois who accjuned their land at a latei penod when 
puces weie lnghei, but — save as to possibly inci eased taxes — 
he does not have to pay any moie to produce Ins goods on 
this account, and, so long as the conditions are kept clearly 
in view, tlieie seems to be no object 111 a nominal mciease 
ot his production costs because of an umealized piofit on his 
land 

§110 Decreasing Land Values 

The same pi mciples are invoiced when land occupied by 
a factory dect eases m value The deciease mcolves a loss 
to the business which eventually must be absorbed in some 
way, but the owner has suffered no real loss until such time 
as he paits with the laud foi a less puce than that which was 
onginally paid, neithei meanwhile do his goods cost any less 
to make — save as to possibly deci eased taxes — because of the 
piospective loss on the factoiy Undei these circumstances 
it would seem piopei to maintain the investment and the 
manufacturing costs arising from the investment in land at 
the 01 lginal figures — unless and until the increase or deprecia- 
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tion m value of the land is hi ought on the books by piopei 
entiy 

§ iii Land Values Varying as to Location 

Anothei condition healing on pi eduction cost some- 
times anses wheic extensions 01 additions to the iactoiy 
buildings aie elected on land, pm chased foi the pui pose it 
a much highei puce than was paid foi the oiigmal piopeity 
Shall the mci eased mteiest cost this involves be chatgcd to 
the goods produced m that poition oi the factoiy occupying 
the lngh-piiced lind, shall it be distiilnited ovei the whole 
factoiy, 01 shall the excess puce ot the lccentty pui chased 
piopeity be chaiged olt to loss and gun ? 

It any cleat, distinct end is gained by chaigmg the goods 
pioduced m the poition of the factoiy standing on the highei- 
puced ground, with the full intei cst on the investment m that 
paiticular land, it can and should, of comse, be done Us- 
ually, howevei, it is hettei to tieat the land occupied by the 
factory as a whole, the mu eased 01 excessive puce paid foi 
the paiticulai poition of it being meiged thiough mteiest 
chaiges m the geneial costs Oi, it this excess cost is veiy 
gieat and entnely above the leal value of the land, the excess 
puce is best tieated as an accidental involvement, to be chaiged 
off to loss and gam 

Speaking genet ally, when a poition of the factoiy piop- 
eity is pui chased at a highei puce than was paid foi the bal- 
mce, it would be manifestly absuid to load this excess cost on 
the goods pioduced on that paiticulai land It is leasonable 
to suppose that the purchase of this lngh-piiced land acids cli- 
lectly to the value of the factory as a whole, and lesults in 
clieapei production costs than would have been seemed if the 
new addition had been located on land of moie leasonable 
price somewhere else If this is so, the land cost is best 
tieated as a lump sum, and the mteiest charges be diffused — 
through the buildings — on the basis of land space occupied, 
regardless of the location of this particular space 
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§112 Investment Interest and Mortgage Interest 

In Mi Chinch s veiy mteiestmg discussion of the land 
f ictoi, K a distinction is diawn between the investment as rep- 
1 csented by actual cash put into a nianut act tiling piopeity and 
that lepiescnted by a pui chase money moitgage on this same 
piopeity if the moitgage is di awing a higliei iate of mteiest 
than that allowed on the cash investment this is on the as- 
sumption that the moitgage is a piuely financial auangement 
lendcicd nccessaiy 01 desiiable because of insulficieiit capital, 
Mi Chuich holding that the allowed iate should be estimated 
on the cost value of the entiie piopeity, and any mteiest in 
excess of this iate paid on the moitgage not be charged into 
costs but be disposed of in some othei way 

The lehnement is one of somewhat doubtful utility If 
a moitgage is put on the piopeity aftci it is pm chased and as 
a means oi laising money, the tiansaction is of a difteient 
n ilui e 1 he factoi y propel ty is then being used f oi other 
pm poses than manufactuiing, and interest cliuges aiismg m 
connection with this extraneous use have no nccessaiy heal- 
ing on costs When, howevei, t puiclnse money moitgage 
is given, it foims pait of the tiansaction by which the piop- 
eity is acquired, and it would seem that its interest, even 
though above the pi evading iate should m its cntnety be 
cli ugcd to pioduction costs 

ft will be recogm/ed that instilficiency of capital involves 
mci eased pioduction costs m many dnections Thus, with 
insufficient capital the most advantageous auangement of 
factoi y buildings and machmeiy is frequently impossible, ma- 
chmeiy of highest efficiency cannot be piocmed because of 
its expense, powei must pci haps be pui chased when with 
pi opei equipment it might be pioduccd moie cheaply ma- 
tenals cannot be bought in such quantities as to secuie the 
lowest puces and the most favorable terms, pioduction is 
not sufficiently laige to attain the lowest production costs 


Production Factoi s p 7 2 et seq 
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Fiona the practical standpoint, the pioposition to figuie 
costs as less than they aic, because existing conditions aie 
faulty, will baldly meet with favoi Pioduction costs that 
might be attained with ample capital lie not the pioduction 
costs attained when means aie insufficient, and the manu- 
factuier whose means aie not sufficient wants to know what 
his costs leally aie and not what they might be undei bettei 
conditions 

The manufactuiei might, it is tine, deliberately take a 
pioduction cost foi his pioduct based on the highest possible 
efficiency undei the most favoi able conditions, and chaige off 
to othei expense accounts eveiythmg that would, if chaiged 
to pioduct, raise his actual costs above these ideal figmes 
Such costs would, howevei, be of but little practical value, 
and it would seem to be bettei that costs should be based on 
the actual expendituies incident to pioductive woik undei the 
conditions which really exist 

§113 General Rule for Land Values 

As a general statement it may be said that the land in- 
vestment foi purposes of intei est calculations should be fig- 
ui ed on the value at which the land is cai ned on the books of 
the concern Oichnaiily this book value will be the cost value 
If, howevei, those in chaige wish to cany the land at the 
value at which it can be sold at that paiticulai time, legurdless 
of its cost pi ice, the pioceduie, while not to be 1 ecommended 
fiom the accountant’s standpoint, is entnely within then 
disci etion The interest on investment 111 land must then be 
calculated on this selling puce of the land 

When land is purchased with a view to futui e needs of the 
business, the outlay is purely an investment and the interest 
on this investment is not in any way a factor of piesent pio- 
duction costs 

§ 1x4 Applying Land Charges 

These land chaiges are not applied dnect m any sys- 
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tem of cost finding Buildings aie a necessaiy concomitant 
of manufactui mg and the land chaiges pass thiough and lie 
included in the building chaiges Accoidmgly, when the mat- 
tei of land value has been detei mined upon, the next step 
is to appoition to each of the vanous buildings 01 depaitments 
its piopei pioportion of this land value Each building should 
be dinged with as much giound as it is found to occupy, 
including a leasonable allowance foi mgicss and egiess light 
and an 

Lmd space occupied by stoics, such as sheet non and 
steel, oil tanks, chemicals, semi-finished pioduct, etc , should 
be chaiged to stoies depaitment and in this way be eventually 
diffused ovei pioduct Space occupied by laihoad tiacks, 
yaids, cranes, and tiansfei platfoims, can be chaiged to local 
tianspoit, and all othei land duectl> used in connection with 
the factoiy can be classified and placed wheie it equitably 
belongs 

The land values appoitioned to each building 01 depait- 
ment need not be enteiecl in the ledgei m the foim of sepa- 
late land accounts On the conti aiy, the investment account 
lepiesenting the land in its entnety may be left intact and the 
details of appoi tionment be enteied in memoiandum foim 01 
in any othei foim convenient foi reference The value of 
land and the apportionment of this \alue, once fixed, lemain 
unchanged for costing purposes until such time as changed 
physical conditions necessitate a leadjustment 

§ 1x5 Building Costs 

In the case of land, as suggested it is usually advisable 
to place a value on the piopetty as a whole and fiom this 
denve one unit chaige pei squaie foot foi all portions of the 
piopeity When we come to buildings the conditions aie en- 
tirely diffeient, inasmuch as these lattei have individual chai- 
acteristics, diffenng degiees of fitness, and diffeient main- 
tenance chaiges Foi these leasons the floor space chaiges 
emphatically should not be aveiaged 
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Some buildings, such as the powei house, may be but 
one stoiy high, while otheis neaiby have five 01 six stories 
Some buildings of defective consti uction may lequire ex- 
pensive annual lepans Otheis may have a small piopoition 
of available flooi space compaied with the giound they oc- 
cupy Undei these conditions the only method of ai living at 
an equitable cost chaige for flooi space is to let each build- 
ing stand as an individual unit 111 the leckomng 

The fiist item in compiling the cost of the individual 
building is land space occupied The value of this land space 
having been detei mined, the mteiest chaige on this value is 
lecoided on a cost calculation sheet sinnlai to that shown 
in Figuie 190 Next, the building itself must be appraised, 
either foimally and accuiately by a competent appiaisei 01 
approximately by the management This value detei mined, 
the mteiest chaiges on the building itself me lecoided on 
the cost calculation sheet 

§ 1 16 Maintenance and Depreciation Charges 

The annual chaige foi lepairs and upkeep of buildings 
may be fauly approximated by an examination oi the main- 
tenance lecords for seveial 1 epi esentative yeais piecedmg 
In like mannei, the items of depreciation, taxes, and instil ance 
aie tieated in succession, each item of cost as it is seemed 
being piopeily lecoided on the cost calculation sheet 

Repans will not maintain buildings m then ouginal 
condition Even with the best of caie, detei 101 ation takes 
place and 1 eplacements aie eventually necessary, though m 
many cases only aftei a long term of yeais A sufficient 
amount must then be chaiged for depieciation to piovide foi 
the inevitable final leplacement m pait 01 m whole of the pai- 
ticulai building 01 buildings, and the leseive foi depreciation 
which should be established, is as direct an item of pioduction 
cost as are repairs lental, mteiest, power, or any other item 
of manufacturing expense 
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Depieciation of factoiy buildings is a subject upon which 
volumes have been wiitten and its tieatment heie must of 
necessity be bncf’ 1 In consideiing depieention, classihca- 
tions of the buildings on the basis of mitenal aie fust con 
sideied Buildings of wood, 01 paitially of wood, nituially 
depreciate much moie lapidly than do buildings of moic dut- 
able mateml, and theiefore lequue a much lughei dcpiecia- 
tion late 

Buildings may be fuithei divided into two geneial sub- 
classes — those subject only to the oidmaiy detenoiition fiom 
the lapse of time and the action of the elements, and those 
which aie m addition affected by special deteuoi itmg influ- 
ences, such as constant jailing, abiasions, mj unous fumes, 
etc, etc In the first subclass are included waiehouses, office 
buildings, pattern shops, assembling shops, etc, etc while m 
the second subclass aie included many of the buildings used 
foi foundries, smith shops, heavy-duty machine shops, and 
hghtei machine shops wheie high-speed shafting 01 machineiy 
is attached to the walls 01 loof suppoits so that the effect on 
the buildings may be mjuuous 

§ 1x7 Depreciation Rate 

Undei oidmaiy eucumstances buildings of wood 01 non 
should be depi eciated fiom 4 % to 10% pei annum, the late 
vaiymg accoidmg to the design and solidity of the building, 
the climate, the legulanty of painting, the geneial caie given, 
and the pui poses for which it is used 

Thus, strongly constiucted wooden buildings m a diy 
climate might last almost as long as a buck stiuctuie, while 
light wooden sheds m a damp climate would not last one-sixth 
as long Stiongly built, well-fitted iron buildings will last 
as long as buildings constiucted of bucks, if propeily painted 
and cared for On the othei hand, the cheaper kind of non 
building, on light columns with loosely fitted 1 oof-fiaming 
and coveied with cori ligated non, galvanized, but not paint- 

* Tor full discussion of the subject see * The Depreciation of Factories by 
Ewing Matheson 
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ed, would in a damp climate be so wasted by lust and shaken 
by wind that it would lequne leplicement in a compai atively 
short period the old niateiid being then almost woithless 
In the case of stone woik 01 leinfoiced conuete buildings a 
depieuation late of V/S/c pel annum will oidinauly suffice, 
if the loof-covcnng and the painting of lion and wood woik 
aie given propel attention If such buildings aie subject 
to stiam lesulting fiom continued concussion, a late of pei- 
haps per annum will be lequued to piopeily covei depie- 
ciation 

§ix8 Applying Building Costs 

When the iespecti\e amounts of the items ilieady dis- 
cussed, togethei with any otheis pccuhai to the paiticular 
building, have been detei mined, a total of all the items 
chaigeable to that building can be diawn 1 Ins total will 
repiesent the annual cost of such building chaigeable to pro- 
duct llus cliaige is made thiough depaitmcnts and on the 
basis of the squat e feet of ilooi space occupied by each de- 
pai tment 

To detcimine the iate of chaige, when the total costs foi 
individual buddings have been detei mined, the total foi each 
building is divided by the numbei of squaie feet of available 
flooi space in that building, winch gives the cost iate foi each 
squaie foot 

Just as the land was appoilioned to the buildings on the 
basis of squaie feet oi squaie yaids piopeily allocated to 
each, so the flooi space of the buddings is divided up as be- 
tween depaitments Stoies, buildings, powei house, office, 
waiehouses, etc , will all come m foi a charge on the basis of 
floor space occupied 

As land space is not usually all covered by buildings, 
neithei is all enclosed flooi space occupied by machines oi even 
by distinct departments Aisles must be pieseived, and per- 
haps here and there some space must be left foi temporary 
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stoiage of matenal 01 of semi-finished vvoik between depait- 
ments All such space not immediately used by the paiticulai 
depaitment 01 machine must be eqmtibly divided among the 
depaitments 01 machines which benefit fiom its existence 01 
to which it piopeily belongs 

When the machme-houi plan of cost finding is to be used, 
the space occupied by each machine must be caiefully meas- 
uied, and chaiged to that machine at the deteinuned late per 
squaie foot The same lule applies as to space not immediate- 
ly used by a particular machine, but existing foi the use of 
that machine If space is left for the common use of seveial 
machines it is divided equitably among them 

In the case of individual or of gioup machines when 
these aie consideied as a unit, the space ’eft foi aisles, etc, 
can be included in the oveihead buiden When an mdustnal 
centei or a division is tieated as the unit, the entile space oc- 
cupied is included in one boundaiy, in which case aisles and 
open spaces aie not sepaiately consideied 

The building cost chaigcs, when determined, all have 
then places in the financial lecords Foi this puipose a forn 
similai to that of the cost calculation sheet (Figuie 190) may 
be employed One sheet will suffice foi the entile year and 
horn this sheet the entries can be made each lccuning period 
I he vanous depaitment expense accounts lepiesented 011 the 
sheet are chaiged and the vanous levenue and reseive accounts 
are ci edited 

Wheie the machine-hour plan is used the several items 
of annual chaiges will appear on the lecord sheet of each in- 
dividual machine (See Figuie 189 ) Such items have al- 
ready been automatically chaiged to the machine by the fact 
of then ptesence on the sheet as an annual item, and will be 
included 111 the machine late of each individual machine The 
entiy, theiefoie, instead of being chaiged to departments, will 
be chaiged in a lump sum duectly to the conti ollmg account 
called “Machine Time,” as follows 
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Michine lime $6S?2 5 

Accuung Intel est on Investment $361 st 

Reserve foi Repins 7 j 8 g 

Resene foi Deprcci itinn 11770 

Resene foi Taxes 0923 

Iiisunnce 111 Suspense 3092 


$683 23 $683 23 


§ 1 19 Leaseholds 

When a nianufacUu mg piopetty is lulled, the lenlal pay- 
ment usually coveis all the vaiying items of cost which must 
be detei mined sepai ately when land is owned Thus when 
lent is paid theie is no clmge foi mteiest on investment 01 
lepans, dcpieciation, taves, liisni tnec etc, as fai as these 
apply to the plant The building costs aic tlicicfnie much 
smiplei of detei unnatiou 

Distinctions might be diawn between the v annus build 
mgs as to then condition, location, and genet al av uhbility, 
but as a uile this is lgnmed and one late is dinged pei squaie 
foot of building space This rate is detei mined by dividing the 
total yenly lental by the total flooi space of buildings c\- 
ptessed 111 squaie feet 

Wlieie factoiy buildings aie elected by the manufactuier, 
but the land upon which they stand is held on a giotmd lent, 
a combination of the methods puisued lespectively when the 
pioperty is owned m fee simple or held undei lental must 
be puisued The land costs aie lepiesented by the tent, the 
building costs by the mteiest on the expendituies foi the 
election of these buildings, by msuiance, etc , and the cost of 
floor space m any paiticular building is detei mined by adding 
the rental charge for land space occupied and the paiticulai 
charges for that building, and dividing the total by the num- 
bei of squaie feet of its flooi space 

At the termination of the lease period the buildings undei 
the usual ground rent plan revert to the ongmal owner of the 
pioperty, and their cost must therefore be written off by an 
annual amortization charge 
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§ 120 Relation between Maintenance and Depreciation 

As applied to wasting assets, maintenance is the e\ 
pendituie lncuiied for upkeep, while depieciation is an allow 
ante foi the lessening values inevitably hi ought about by use 
and the passage of time Authorities aie not fully agiced 
as to just wheie the line should be diawn between maintenance 
and dcpieuation charges If a factoiy could be kept up to 
its ongmal condition by lepaiis and leplacement of paits, 
this would evactly offset the oichnaiy depieciation fiom weai 
and teai In piactice, howevei, this is impossible Rcpaus 
aie made wheie they aie obviously necessaiy, leplacement 
of paits aie made from tjme to time, but no mattei how 
caieful the maintenance, theie is a giadual and inevitable de- 
pieciation of efficiency value which must be leckoned with 

Ibis inevitable and usually unpi eventahle lessening value 
ut pi opei ty as time passes, is piopcrly a chaige to depiecia- 
tion Many of the expendituies inclined in keeping the plant 
as neuly as possible in its onginal condition of efficiency 
aie however, of a doubtful nature, and it is frequently a 
peiplexmg question as to whethei a repan 01 a leplacement 
pi opei ly belongs to maintenance 01 to depieciation 

§ 12 1 Repairs and Replacements 

Repans aie a maintenance chaige, replacements are a 
chaige against depreciation “It is often veiy difficult to dis- 
tinguish between a repan and a replacement A reserve for 

* Tor specific discussion of maintenance and depreciation charges on factory 
buildings see § § 1 16 117 

169 
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depi edition contemplates that the fixed assets to which it le- 
lates will be kept m piopei lepan, and that such lepaiis will 
not be dunged igamst the amount lesened toi dcpieciation 
The cost of maintaining such fixed assets m tepan is cliaige- 
ablc to the piopei opu itmg iceounts In the case ot a nninu- 
faetunng business the lepans to madnneiy and equipment aie 
chaigeable to Manufactming Expenses account 1 ^ + 

On the otliei hand, an aiticle pm chased to leplace an 
aiticle alieady chaiged to a fixed asset account should be 
debited to the piopei fixed asset account, and the cost of the 
aiticle lepHced should be ei edited to the same account and 
debited to the piopei iesei\e account, 01 to Smpltis account if 
no reseive is piovicled This establishes a consistent lule with 
respect to fixed asset accounts as follows, — l limy s' take out 
of the fixed asset account the thing icplaud and take into the 
died asset account the thing put chased to take its place In 
this way the cost of the things on hand will always be in- 
cluded in the balance of the fixed asset accounts 

“Of cotuse this uile does not mean that a petty pait 
replaced must be handled in this way, md heiem lies the dif- 
ficulty m distinguishing between a replacement and a lepair 
A repaii is very often a leplacement and it is often a matter 
of opinion and choice on the pait of the bookkeepei as to 
whether a thing will be handled as a leplacement 01 as a lepan 
‘No fixed nde can be given to govern such cases If 
the entile machine is leplaced by anothei machine, it is ob- 
vious that the old one should come out md the new one go in 
the fixed asset account It would, howevei, usually be impos- 
sible foi a bookkeepei to asceitam the original cost of a cet- 
tam pait of a machine that requites leplacmg if that ma- 
chine was ongmally bought m its entnety If a part that 
cost, say, over $5, was replaced, it is advisable to legal d the 
expendituie as a replacement and chaige it against Reserve 
foi Depreciation of Machmeiy and Equipment If a pait 
costing less than $5 is 1 eplaced, it might be well to charge that 



MAINTENANCE AND DEPRECIATION I 7 1 

cost as a lepan In otliei woids, it is not a good plan to be 
too fiee m chaiging items against the leseive account That 
account should be capable of being leadily analyzed, and a 
bookkeepei should exeicise his best judgment m handling its 
debits When an evpendituie is nude foi the maintenince of 
a fixed asset, it is advisable that such evpendituie be charged 
as an opeiatmg expense ” + 

Occasionally paitial leplaccments may mciease the value 
of a wasting asset beyond its ongmal cost, as wheie a machine 
made of lion is leplaced in pait with steel, or a poition of a 
fiame building is leplaced with buck 01 conciete In such 
case the leplacement costs cannot wholly be chaigcd to citliei 
maintenance 01 depreciation, but aie moie m the natuie of a 
capital investment 

§ 122 Maintenance and Depreciation Charges 

When providing foi maintenance and depicciation 
charges, two impoitant featuies must be kept in mind 

(a) Dui mg the life of the asset its onginal cost to 
gethei with all items of expendituie incident to its upkeep 
and opeiation is a piopci chaige against the pioduction cost 
of the contemporaneous cost peiiods 

(b) Dui mg the life of an isset the aggiegate cost of 
maintenance, depieciation, obsolescence, etc, should be fail ly 
and equitably spread ovei the peuod in such mannei as will 
give to each yeai its just and piopei piopoition 

§ 123 Elimination of Maintenance Charges 

Manufactunng concerns oftentimes mciease then asset 
accounts by the happy-go-lucky method of adding theieto the 
cost of all alteiations, lenewals, and extensions of buildings 
and machineiy, and then, as a concession to conseivatism, 
chaige a peicentage of this total ciecht to Loss and Gam Ac- 
count In some cases even cuiient lepan s are chaiged to as- 
set accounts It is obvious that when these illogical and im- 


* Bentley ‘The Science of Accounts pp 194 196 



172 


EXPANSE 


piopei chaiges aie made, a 1 ugei pucent igc must be lcseived 
annually foi delenoialion 

Such methods amount in piactice to an elimination of 
maintenance, and dcpieciation must then be u the added cost 
of maintenance chaiges, 1 e, within the life ot the wistmg 
asset a sufficient amount must be wntten oft as depieciation 
to covei the ongmal value of the machine and the alteiations, 
lenewals, extensions, and lepans theieon, less any “sciap” 
value the asset may have at the end of its estimated life 

§ 124 Elimination of Depreciation Charges 

In any puticulai building, machine 01 appuilenance, 
decay 01 weai of some soit must lake pi ice in the cotuse of 
time md lepaus in oidei to compens ite lully foi the decline 
m value must take the foi m of lenewal This being the case, 
the absolute leplacement of some poition of the plant eveiy 
jcai may thus maintain an aveiage aggiegate value In only 
two kinds 01 classes of plant, howevei, can such an exict bal- 
ancing of loss by lepans and lenewals be ventmed 011 Whcie 
the plant weais out so quickly as to need leplacement at shoit 
intervals, affoidmg constant pi oof by meie continuance of 
wotkmg that not only the earning powei of the factoiy is 
maintained, but also the capital \alue, and in a second class 
that of undci taking so laige and peimanenl as to affoicl a 
wide aveiage of deteiioiation and lenewal o\ei the whole 
plant ” K 

Unless considerable additions 01 extensions aie made 
from time to time, the plan, sometimes followed, of absoibmg 
lepans and renewals, as made, into pioduction costs m lieu 
of depieciation, will not in the long run piove satisfactoiy 
Piovision must be made against the time when the machines 
will become obsolete and then operations a souice of expense 
rathei than profit Likewise, changing conditions will in time 
necessitate the replacement of entire buildings Such ex- 
penditures aie usually far m excess of the oidmaiy annual 

* Matlieson ‘The Depreciation of Factories ” 
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expenditui es foi maintenance and depieciation If, then, these 
extiaoidmaiy expenses aie absoibed into the pioduction costs 
oi the penod m which they aie inclined, they will inevitably 
cause an excessive and misleading mciease ol costs foi that 
penod 

lo prevent this, piopci lcseivcs should be made In 
the case of buildings, amoi tization may be piopeily piovided 
foi llnough a reseive foi depieciation, maintenance chaiges 
being absoibed llnough pioduction costs as they anse Re 
placement of machineiy is best piovided foi by a leserve foi 
depi eciation 

Just how far expenditures for cui lent repaus, and the 
lcncwals that may be necessaiy fiom time to time, will 111 
themselves caie foi both maintenance and depieciation, de- 
pends laigely upon the individual plant In a large and long 
established tactoiy a ceitain piopoition of the whole might 
be lenovated and even lebuilt eveiy ycai, and this being 
spiead ovei pioduction costs might lender a specific depiecia- 
tion late entnely unnecessaiy Such a plan would, howevei, 
somewhat disturb the lequued conditions wheie a building 
space late is applied to individual machines 01 industinl 
centei s 

Kilns, furnaces, and structuies of analogous chaiactei 
which aie actually dcstioyed 111 whole 01 in pait by then 
oidmaiy opeiations, may have to be lebuilt so often that this 
lenewal 01 maintenance cost is piopeily absoibed into pioduc 
tion costs and may thus obviate entnely the necessity for 
depieciation charges, as such 

§ 125 Absorption of Maintenance Charges 

Items of maintenance expense aie absoibed into produc- 
tion costs eithei by making a duect charge as the cost ac- 
ciues oi by ci eating a leseive fund called “Reserve foi Main- 
tenance,” and ci editing thereto each cost penod an arbitiaiy 
amount based upon an engineer’s estimate or upon past expei- 
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ience, the offsetting chaige going to the ament expense ac 
count foi maintenance costs 

11ns 1 ittei is the moie equitable way, since it tends to 
keep the expense constant moie evenly aveiaged Thus, cases 
may anse wheie heavy expendituies aie inclined foi lepaus 
m a single month oi penod, while for sevei il months oi pei- 
tods following, but few if any lepaus aic necessary 

Also, as tune passes, buildings and equipments are grad 
uilly leaching the lcpan point, and the cost of such lepaus 
should be spiead ovei the whole tune timing which the pio 
duct is enjoying oi is receiving benefit fiom these buildings 
and equipments, and not be loaded on to the cost in the special 
penod m which the lepaus oi leplacements aic made Foi 
this puipose a teseive oi its equivalent is essential 

§126 Absorption of Depreciation Charges 

When allowances are made foi depieciation, these aie 
clmged against production costs, and commonly the asset 
account leceives the offsetting uedit As m the case of main- 
tenance chaiges, a leserve against depreciation is a simplei 
and better method of handling the whole naattei 

Thus, when depieciation is ci edited to the asset accounts 
and new assets aie debited, as acqmied, to these same ac- 
counts, then peiiochcal balances do not show the total costs 
of then respective assets — which is the piopei function of 
such accounts — but the total costs less the ci edited depiecia- 
tion Also, as the accounts do not show the cost of these 
assets, a calculation must then be made to airive at the amount 
upon which depreciation must be charged for successive 
periods 

Undei the reserve foi depieciation plan, each building, 
machine, equipment, 01 other asset account is left intact, 
showing at original cost the assets actually on hand entirely 
unobscurecl by entnes of a confusing 01 conjectuial chaiactei 
If an asset is replaced its account is credited with its onginal 
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cost, the iesu\e foi depiecnlion leceives a coi lespondmg 
debit, and the new asset is debited at cost to the asset account 

§ 127 Factors Affecting Maintenance and Depreciation 

Rates 

Maintenance lates aie governed so cnlnely by condi- 
tions that no fixed mle can lie given foi then dcteimmation 
It is obvious that it will depend entnely on the chaiactei of 
the wasting asset, its use, and its suiioundings Where 
maintenance recouls foi past jeais aie accessible, these af- 
foid an excellent basis foi detei mining the 1 ite Wheie 
they do not exist the mattei is one of judgment and expei- 
lence 

Theie is no geneially accepted late 01 scale foi depiecia- 
tion, and the mattei is one upon which theie is a wide di- 
veisity of opinion and upon which local conditions have a veiy 
matenal healing So fai is this tine that the whole mattei 
lesolves itself into an engineeiing pioposition 111 which the 
depieciation lecoids foi past yeais will — if they have been 
caiefully kept — figuie laigely 

Depieciation tables have been compiled foi and aie used 
by vanous oigamzalions and underwnteis Valuable tech- 
nical hteiatuie on the subject may also be found, but the 
conditions vaiy so gieatly in diffeient lines of industry and 
undei -vaiying systems of plant management, 01 even undei 
diffeient climatic conditions, that haid and fast lules cannot 
be established 

The actual deterioiation of maclnneiy and othei utilities 
depends, as intimated, upon varying cncumstances, some of 
which concern the device itself and othei s the mannei of us- 
ing it Thus, 111 the case of a machine which has to withstand 
concussions 01 stiams, the skill with which it has been set up 
fiequently affects its life and efficiency quite as much as do 
the constiuction and matenal of the machine itself 
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F01 the best lesttlts, the dimensions md stiength of the 
foundation 01 the weight ot any fi ime-woik 01 othei fixed 
paits of a piece of machmeiy must be suthcient to absoib the 
shocks of impact without undue vibiatiun If this is not the 
case the constant stiani will quickly thiow the machine “out 
of true” and destioy its efficiency 

The same condition obtains wheie the machine is inse- 
ctuely attached to its suppoits I11 this connection the quick- 
ness of action of the mechanism must be considcied as well as 
the foice of the blows A fiame may be stioug enough to 
withstand the shams of oulmaiy opeiation but not stiong 
enough to withstand the quickly lecunmg stiains of lapid 
opeiation hoi slow speeds an appioximate b dancing of the 
moving paits may suffice, while toi high velocities exact b il- 
ancmg and the most acemate fitting is necessity to pi event 
the machine 01 its suppoits fiom being shaken loose md de- 
sk oyed 

It sometimes happens tint the weaung paits ot a mech- 
anism have not been piopeily haidened and the effective life 
of the machine is theieby lestneted, 01 if piovision has not 
been made for the renewal of weaung paits, the effective life 
of the machine is limited to the life of these weaung paits 

It occasionally happens that woikmen will substitute 01 
tniupei with paits of a machine 111 such mannei as to dimmish 
its teim of usefulness Ihus, with some compiesscd an tools 
it is possible to foieshoiten the stioke by cutting off a poition 
of the valve loci, foice being theieby added to the blow Ilus 
gives the device a usage and stiam foi which it was not in- 
tended, and then its piemature failuie bungs undeseivcd le- 
pioach upon its makers 

On the otliei hand, the life of a machine is lengthened 
by care m its installation, by caie m its use, and by the le- 
placement of wealing parts 

In addition to the actual physical wearing out 01 wast- 
ing of the particular asset, anothei foim of depieciation must 
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be consuleicd This is the lessening 01 destiuction of values 
hi ought about by the const mt impiovement 111 machmciy Al- 
though the manuf ictmei may be fully couveisant with the 
ti end of the times toward machine pu lection, the futuie can- 
not be cleaily foicseen, and tlieie is always a possibility of an 
abnoimal lepl icemuit cost due to the advent of new and more 
efficient mechanisms Thus a new, up-to-date, and effective 
machine nuy have a piospective life of ten yeais 01 more 
Within two jeais machines of such gieatly linpioved efficiency 
may be plated on the maiket th it the machine alieady installed 
must be “suapped” as a meie mattu of economic necessity 

All these vaiymg conditions must be taken into consid- 
eiation in fixing depi caution chtigcs In addition, the 11a- 
tuie of the machine, the chaiactei of its constuiction, and the 
conditions undei which it is opuated, all bear dnectly on both 
maintenance and depi eolation and must be given full weight 
in fixing the chaige 

§ 128 Depreciation Rate 

The piopei late of depieciation foi machinery and equip- 
ment is, as alieady intimated, a moot question Even in well- 
managed factones of a sinulai chaiactei thcie is a wide di- 
veigence of piactice This is due paitly to vaiying condi- 
tions and paitly to the divergent views of those in conti ol 

Undei ordinal y cucumstances the average late which 
will meet the detcnoiation and contingent lisks in factones 
will geneially be found between 5% and 10% pel annum 
Wheie woik is model ate, not stiaimng the machine severely, 
and wheie the houis of woik do not aveiage more than sixty 
pci week 5 L /c will geneially suffice foi the weai and teai of ma- 
cluneiy, cunes, and fixed plant of all kinds, save steam engines 
and boileis 

Wheie theie is a diveisity of machineiy and plant condi- 
tions, and the lecoids of past yeais aie accessible, an ap- 
pioximately fan late oi depieciation may be ai lived at by 
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compmson of thebe lecoids, and this late once fixed can be 
checked up and changed iiom time to time as the actual con 
chtions seem to leqmie 

The life and value of steam engines and boileis is a 
difficult question, \aiying 111 almost eveiy case If classed 
bepaiately fiom the othei machineiy of a factoiy, steam en- 
gines and boileis gcneially lequue a lughet late of depieua- 
tion than the othei machineiy, and if again sepaiated, boileis 
demand a highei late than engines In the case of an oidinaiy 
type of well-made, stationaiy engine and boilei, it is the pait of 
wisdom to write off ot leseive 7 l /z°h the fust yeai and 
7/2% annually ftom the diminishing value 01 its equivalent 
This will usually be found ample, if the minoi lepaus and 
renewals, such as new ben mgs, giate bais, etc, aie duly 
made and absoibed m the expense buiden 

Undei this late an onginal investment in engines and 
boileis of say $5,000 would show on the books at the end 
of ten yeais at a depieuated value of $2,293 75 If at this 
time the cylinder of the engine be reboied and possibly a new 
piston supplied and the boiler be renewed by the mseition of 
a new furnace at a total cost of say $600, this sum might be 
added to the capital value, and the depreciation rate of 7^2% 
be continued ovei a fuithei five yeais until the value is le 
duced to $2,275 A new boiler would piobably be necessaiy 
by that time, and when this new boilei is installed the rate 
of 7Y2 0 /o could then go on the lenovated value As, howevei, 
a depreciation fund is geneially intended to include a leseive 
foi contingencies other than meie wear and teai, it is a wise 
couise to begin with a maximum late in excess of 7J4% 

In every laige plant theie is usually an accumulation 
of unused machines, tools, and patterns These should be 
valued at a peicentage of their net cost of replacement if 
there is any possibility of future use of their functions Equip- 
ment wholly obsolete should be considered simply as suap, 
but if a machine obviously obsolete foi its destined functions 
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is still used foi cutam opeiations which it peifoims suffi- 
ciently well, 01 if t che is kept on hand foi occasional oideis 
coming in which lequuc its use, such appliances aic still en- 
titled to a place m the mvcntoiy at some fan latio of then 
ouginal cost 

If theie is any question as to the value at which these 
semi-obsolete appliances aie to be mventoi led, a pLofessional 
appiaisei, coming fiom the outside with no pieconceived 
ideas 01 prejudices, and with pievious expenence and obseiva- 
tion to guide him, is the finest and safest aihitei 

§129 Purpose of Depreciation Charges 

Theie aie vanous methods of estimating the depiecia- 
tion of a factoiy and of lecoidmg alteiations of value, but in 
all ot them the end to be attained is to haimomze the invest- 
ment 111 wasting issets as shown by the financial lecords ot 
the concern with the led value of such assets, 1 e, the in- 
vestment in assets as shown by the books at any paiticulai 
time must as neaily as possible be the leal value of the assets at 
that time 

I he 11101 e mipoitant of the difitenng methods of pio- 
vidmg for and appoitionmg depicciation chaiges fiom yeai 
to yeai and of bunging book values and teal values into hai- 
rnony as f ai as may be, are desci ibed in the following sections 

§ 130 (1) Depreciation Determined by Appraisals 

Under this method wasting assets aie revalued each 
yeai, speculative fealuies being excluded, and whatever loss 
such valuations leveal is absoibed into pioduction costs 
without legal d to any piescubed late 

In some factones there are a few chief items of plant 01 
equipment which aie more mipoitant than the rest, the con- 
dition and value ot these items theiefore lequmng consideia- 
tion of a specific natme such as an annual appiaisal Again 
some wasting 01 diminishing assets dcpieuale fat moie quick- 
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ly linn otheis — is for instance, woik hoises — and it is quite 
advisable to entady levalue such assets it legulii penods 
Foi such items the plan discussed is advisable It is not, how- 
evei geneially feasible and is only advantageously available 
m plants whete the conditions lie simple and umfoim and 
wheie difficulties would be encounteied in the use of a month- 
ly cost penod 

In some ways, it is tiue, the plan of annual appiaisals, 
wheie it is applicable and is piopeily earned out, is more ae 
cuiate than that of a depieciation late Ihe excessive de- 
tenoiation of puiods of heavy woik, or the lessened weai of 
slack penods, is piopeily distnbuted The plan has, however, 
seitous defects A. mechanism may be installed and even aftei 
yeais of use be appaiently as good as new, but neveitheless 
its teim of actual usefulness is steadily waning and a leplace- 
rnent is finally lequned Oi, woise still, at any time a new 
device may appeal which will “sciap” the mechanism no mat- 
tei how good its condition In eitliei of these cases an ab- 
normal depieciation cost is tin own on the particular penod 

If cognizance is taken of this lack in the appraisal plan 
and some fixed amount is wi itten off the value of the wasting 
asset legal dless of appraisal adjustments, the defect is cured 
but in doing tins the plan of a depieciation late is m fact 
adopted 

§ 131 (2) Depreciation Based on Maintenance Charges 

Undei this method the actual amounts expended foi le- 
pans and small lenewals aie chaiged against costs, and at 
the same time an equal amount is set aside against the ongmal 
cost of the asset to covei depieciation The method assumes 
that m the eailiei life of the asset it depreciates but little, the 
great shrinkage of values taking place 111 later years 

It is true that whatevei is spent to counteract the le- 
sults of age and use, tends to lessen the amount of deprecia- 
tion, and also that the oidmary factoiy utility depieciates but 
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little in the first few yens so fai as efficiency of pi educ- 
tion is concerned Ihis, howevei, is no tiue measuie of de- 
preciation, and the yeais of low lepans should see a much 
laigei wiitmg off of values than would be possible undu the 
plan heie discussed Undei it the heavy bui den of both ic- 
paus and dcpieciation conies in the laltei >ciis of the life 
of the asset, and the bin den on costs is then coiiespondingty 
heavy and inequitable 

§ J 3 2 ( 3 ) Annual Percentage Allowance for Depreciation 

Undei this plan the actual amounts expended foi lepms 
and small lenewals aie chaiged to costs and 111 addition costs 
are chaiged foi depreciation with a peicentage on the reduc- 
ing annual value of the asset This peicentage is calculated 
at such a rate as to 1 educe the asset to its actual mtiinsic 
value by the tune it becomes useless for its ongmal functions 

By this means the dnect chaige foi depieciation is giad- 
ually 1 educed from year to yeai The plan is advocated on 
the two giounds (a) that repaus and paitial renewals of the 
asset will piobably mciease steidily, and (b) that the earning 
capacity of the asset will piobably decrease as it becomes older 

As a producing mechanism is 111 its eaily yeais competing 
for the most part against oldei machines, and in later years 
against newer machines, it is aigued that it can affoid to bear 
heaviei charges in its eailier yeais than it can m its later 
years As a mattei of fact new inventions 01 new processes 
may at any time change the methods of manufacture and ren- 
der old machines obsolete, and fiom this point of view the 
eaily leservation foi replacement is a matter of piudenl con- 
servatism 

The methods of determining the aibitrary depreciation 
late aie various It may be woiked out by elaboiate mathe- 
matical foi mute, but since the late is at best more or less 
arbitrary, simple arithmetic is adequate for all piactical pur- 
poses The difference between the cost value of the asset and 
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its sci ip value lepiesents the shimkage which is to be divided 
ovei the estimated life of the asset 

A satisfactoiy method is to depieciate e ich }eai by a 
fiactional piopoition of the total shimkage the tiaction e\- 
piessmg this piopoition having toi its numemtoi the nunibei 
of veais of lite the asset has yet to inn, and foi a common 
denominatoi the sum of the >enr numbeis constituting its life 
For example, if the estimated lifetime of a given device is 
five yeais, the sum of its life veais is 1 + 2 + 3 + 4 + 5=15 
Ihis gives the denominatoi ot the fi action I11 the fiist year 
the asset having five veais of life befoie it, an amount is wnt- 
ten oft equal to yV of the total shimkage to be disposed of, 
the second yeai fa aie wntten off, the thud yeai T 3 r , the 
fo uith yeai fa, and the last yeai 

Ihis method applied to a device costing $400 and as- 
sumed to last five yeais with a final mtimsic value of $25, 
would woik out as follows 

$400 00 — $25 00 = $375 00 slu mkage to be written off 


Year 

1 

2 

3 

4 

5 


Depieclatlou 

(of $375) 


Mb 

Mb 

Mb 

Mb 

Mb 


(of $375) 
(of S 375 ) 
(of + 75 ) 
(of $375) 


Amount of 

Value of 

Depreciation 

Depreciated Asset 

$125 00 

$27500 

10000 

17500 

7500 

10000 

5000 

5000 

2500 

2500 


The lllustiation shows a depreciation of one-thud of the 


total shimkage in the first of the five yeais and of only one- 
fifteenth in the last This appeals to be a fan distnbution 
for so short a life peuod 


§ I 33 (4) Depreciation Charges m Equal Annual Instal 

ments 

Under this plan the total sum to be charged against pro- 
duction cost dui mg the life of the asset in respect of lepaus, 
partial renewals, and ongrnal pui chase price is estimated in 
advance, and each cost period an equal fraction of such total 
is charged to pioduct 

The method is a more or less bioad application of the 
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law of aveiages It assumes that so far as detenoiation and 
shrinkage of values is concerned, all the yeais of life of the 
asset aie piactically equal 

It is maintained by some that the moie delicate and in- 
tricate devices should be subjected to a highei late of depre- 
ciation than is given the moie simple mechanisms Supei- 
ficially this appeals to be so, yet on a closet analysis the 
contention is not always sustained, — at least m those cases 
wheie maintenance of factory utilities is chaiged to manufac- 
tuung expense m addition to a peicentage of depreciation 
Undei these conditions the upkeep of the complicated device 
will be much moie expensive than the maintenance of the sim- 
ple device, but while this is so, the latio of depreciation will 
not be affected foi the leason that the upkeep expense pro- 
longs the life of the complicated device until in most cases it 
equals the life of the simpler machine 

This method has the advantage of “levelling up” the 
charges against pioduction costs in lespect of lepans and 
small lenewals bettei than any of the pieceding plans, but as 
it is based upon estimates, it must be adopted with caution, un- 
less the expei lence of the past affords a basis foi accuiate 
estimates for the futuie When it is applied to the plant as 
a whole, it partakes somewhat of a “blanket” method and is 
liable to bieak down on occasion, and, paiticulaily m large and 
complex factories, give results far from the tiuth 

This is so because in such cases the depreciation goes 
on at a vety uneven rate m diffeient parts of the plant, for 
diffeient mechanisms, and at different times, and a blanket 
method fails entnely to distribute the burden of depieciation 
equitably The results are still farther fiom the tiuth when 
some depaitments aie working at full capacity while otheis 
aie in a state of complete or semi-idleness 

§ 134 (5) Interest Included in Depreciation Charges 

Under this method the amount chaiged to production 
costs includes an allowance for interest on the investment 



EXPENSE 


184 


This plan is in fact meidy the specific addition of simple 
intei est to one 01 anothei of the plans of the picsent enmiiei- 
ation This mteiest on imeslmcnt is not m any niannet taken 
out ot the business, but, on the coutian appeals on the 
ci edit side of loss and gam is an earning of capit il This 
is quite the lcveise of the plan consideied in the next section, 
wheiem the pundpal lcpiescnted by a sinking fund is ictually 
set aside, the mteiest being piovided foi by the investment 01 
othei use of this sinking fund 

§ *35 (6) Sinking Fund for Depreciation 

Undet this method 1 sinking fund is established foi the 
lenewal of the asset at the expuation of its estimated life, 
the annual instalments of the sinking fund being absoibed by 
pioduction costs, togethei with eithei the actual 01 aveiage 
expendituie upon repans and small tenewals 

This plan contemplates a sinking fund to be actually 
set aside and put out at mteiest so that the eailiei instalments 
will mciease by compound interest, the total amount of sink- 
ing fund and mteiest piovidmg a sufficient fund in the penod 
of the asset’s life to equal the diffeience between this fiist 
cost and its scrap value 

When production cost is charged with a provisional 
amount for depi eciation, tliete is, of course, a lcseive of as- 
sets in some foim to a couesponding amount “Active as- 
sets” are increased to an extent coi responding with the esti- 
mated deciease in the values of “passive” or “fixed” assets 
There is, however, dangei that if these leserved assets are not 
specifically allocated they will become “tied up” and be not 
teadily available foi pm poses of renewal when the proper 
time arrives For tins leason a sinking fund consisting of 
actual cash set aside foi the pui pose of renewals, is pieferable 
to an accounting reseive This is not so necessary when the 
sum that can be expended foi 1 enewals in each successive year 
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is appioximately umfoim, but otheivvise some systematic plan 
of actual segiegation is distinctly desnable 

lhe amount to be annually set aside foi sinking fund 
put poses undei the piesenl plan lesolves itself into a pioblem 
of compound mteiest Wli it sum shall be invested each yeai 
at compound mteiest to equal the total slumkage iil value of 
the asset in the penod of its life' 1 Suppose the total estimated 
slumkage in value of the asset is $375 and equal annual in 
stalments aie to be set aside foi say five yeais at 6 ( /o mteiest 
compounded innually Then taking the usual basis foi cal- 
culation of compound mteiest 

$1 invested foi 5 years will amount to $1 338 

$1 invested foi 4 yeais will amount to 1 262 

5j>i invested foi 3 yeais will amount to 1 191 

$1 invested foi 2 yeais will amount to 1 124 

$1 invested foi 1 year will amount to 1 060 

$5 975 

$5 975 represents the accumul ited total when $1 is in- 
vested each yeai foi five yeais at 6 % compound interest, com- 
puted fiom the fiist of each yeat This divided into the amount 
to be piovided for— $375 — gives the necessaiy annual invest- 
ment The detailed lesulls of this investment aie given m the 
following table 


Year 

Installment 

Compound 

Interest 

Sinking 

Fund 

Machine 

Value 

I 

$62 76 

$ 377 

$ 6653 

$333 47 

2 

62 76 

778 

137 07 

26293 

3 

6276 

11 99 

21 1 82 

188 18 

4 

62 76 

1644 

291 02 

10898 

S 

62 76 

21 22 

375 °o 

2500 


$31380 

$61 20 




As will be seen, the actual reseivation for each year is 
approximately 1673% The peicentage must, of course, be 
larger if the sinking fund is not actually reseived 01 is not 
put out at interest 
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§ 137 Depreciation of Patents 

When the acquisition cost of a patent lepiesents only such 
expendituies as have been mcuiied in obtaining letteis patent 
flora the government and 111 subsequent piotective litigation, 
01 pei haps the cost of secuimg patent assignments 01 shop 
lights fiom othei peisons, theie is no question as to the valid- 
ity of the asset Such costs should be absoibed by a piopei 
depieciation spiead ovei the life of the patent 

I11 view of the fact that valuable patented devices aie 
quickly mutated and shiewd minds aie constantly endeavor- 
ing to evade 01 supeisede impoitant patent claims, the advent 
of a competing and equally valu ible patented device is always 
a possibility F01 this leason it is wise to absoib patent costs 
laigely if not altogether in the eaihei pait of the teim of 
validity 

The authoi is stiongly of the opinion that patent costs 
have no leal place m pioduction costs, inasmuch as patent 
piotection is puiely of a commeicial natuie Moievci, a 
segiegation of patent costs ovei depailments could not be 
made on any logical basis, and if made on some othei basis 
would entuely lose its value foi any pui poses requiring a cost 
pei unit The better plan, theiefore, is to absoib patent costs 
into commeicial costs, keeping the item so segiegated that 11 
its consideration becomes at any tune desirable m connection 
with production costs it may be leaddy accessible 

When royalties are paid they are usually a unit charge 
and easily allocated, either as a production 01 commei cial cost 
as may be desned Theie is, of couise, no question of de- 
pieciation involved when royalties aie paid on any oidmary 
basis 

Wheie patents aie capitalized at an inflated 01 fictitious 
value, the account then becomes analogous to a good-will 
account and should be treated in a smnlai mannei 

§138 Depreciation of Good-Will 

Good-will requu es but little consideration hei e as, speak- 
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mg guieially, it is pmcly commeiuil m its natme and has 
no pi opei place in factoiy pi eduction costs 

If the amount paid foi the good-will of i going concern be 
small it may be absoibcd in the earnings of the hist few yeais, 
01 it may be left to be wnlten off ig unst the suiplus piofits 
of a piospeious yeai Wheie the value of good-will is suc- 
cessfully maintained by specific expcndituie, the willing down 
may be less seveie, oi the account may be left mt ict 

In the case of tiade-maiks that have been so long 01 
avidely established as to nisiue a legailai 01 piufitablc flow of 
business, the good-will foims so leal and unpoitant an asset 
that it would be enoncous to cancel it entnely m the. capital 
accounts 
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POWER COSTS AND LOCAL TRANSPORT 

Power Charges 

§ 139 Segregation of Power Costs 

In many cases the cost of powei is tliftused o\ei pioclnct 
as a mciged item of the geneial oveiheacl expense Wheie 
costs aie desnecl 111 then toirn of highest usefulness — a foim 
which will give a lellection of conditions as well as of actual 
pioduction puce — powei must lx segiegated and chaiged as 
a dnect expense If it weie puichased from outside souices 
it would be so tieated as a mete mattei of couise ‘That 
the manufactuier undei takes to make his own cui lent 01 sup- 
ply himself with his own powu is no good leason foi not 
ascertaining what it costs him in the foim of a definite late, 
just as if he had purchased it fiom outside Indeed it is the 
veiy best leason for leducing his power expenchtuies to such 
a late ”* 

It must also be borne in mind that the chief engmeei in 
his capacity as a depaitment head has his own pioblems to 
solve in 1 educing and keeping clown the cost of his unit of 
pioduction The tieatment of powei as a direct expense will 
aid him greatly as showing cleaily the vanous costs, leakages, 
and the dnections in which economies may be effected There- 
foie, both as a matter of accounting statistics and to aid the 
engmeei 111 maintaining the piopei low level of powei costs, 
full and accmate power house lecoids should be kept and le 
poits should he made daily 01 weekly to the cost depaitment 
Figuie 155 shows a foim of rcpoit used for this puipose 

* Church Production Factors p 90 

189 
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§ 140 Determining Power Costs 

In woikmg out powet costs is a dnect expense, the powei 
plant must be tieatecl as entuely sepnate tiom all othei de- 
pai Lments It must theicfoie beai its piopei assignment of 
building space values, and ot intei est chatgts on powei house 
mnchineiy and equipment piopei leseivttions must be made 
foi its maintenance, lepan costs, and dept edition , and all tins 
111 addition to the moie obvious items, such as fuel, fiiemen, 
and engmeeis which m many cases constitute piactically all 
that ai e considei ed powei costs 

It must also be borne 111 mind in considei mg the powei 
plant that tlieie aie othei channels besides powei into which 
the efficiencies of the powei house may be cbveited Thus 
m m my cases live steam is used foi heating llnoughout the 
plant In othei cases exhaust steam is used foi this puipose 
dming woikmg houis, and live steam is geneiated dining 
inactive houis, to maintain the requned tempeiatme foi cei- 
tam classes of maclnneiy and pioduct In some plants live 
steam is used foi boiling watei and foi diying 

In determining the cost of powei, these othei uses of 
powei house steam must, of couise, be taken into account 
It is obvious that each has a value which must be detei mined 
and subti acted fiom the total expenses of the powei house 
befoie the teal cost of the most impoitunt powei -house pio- 
duct — horse-powei — can be piopeily detei mined 

§ 141 Distributing Power Charges 

Whatevei the system of cost finding employed, it is cleai 
that the power consumed by each sepaiate depaitment should 
be chaiged to it at a piedetermmed puce based on the horse- 
power consumption 

Within the depaitment, the powei used by each individ- 
ual machine must be detei mined This is leadily done by 
means of the tiansnnssion dynamometei, which is really a 
powei -weighing scale inasmuch as m use it is mtei posed be 
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tween the souice of powei and the pailiculai machine so that 
the powei which actu ites the machine must pass thiough the 
dynamometei, and this powei is then delei mined by the 
dynimonietei as the oidmaiy platfoim scale detcinnnes 
weights Each machine is tested unclei the vaiymg condi- 
tions which obtain in its actual opeiation 

Ihe dynamometei can also be used to deteimine the 
powei absoibed by the line and countei shafting in each sep- 
al ate deputment, the mechanisms being, of couise, idle while 
the test is being made It is obvious that the powei thus 
absorbed in the line and counter shafting of a department 
added to the powei leqimements of each machine of tint 
depaitment, will give the total powei lequned foi the dep ut- 
mental opeiations 

§ 142 Power Formulae 

In many lines of liiantifactiue, foimulae may be found foi 
detei mining the dnvmg power lequued foi the mechanisms 
oidinanly employed Thus in a cotton spinning mill tlie 
following pi edetei mined numbeis aie taken as a basis foi 
calculation 11 — 30 foi a mule mill and 20 for a nng null Eithei 
of these numbeis plus the counts spun, divided into the total 
ntimbei of spindles 111 the mill, gives the approximate horse- 
powei Undei this foimula a ung null containing 50,000 
spindles spinning 30’s counts, shows the following equation 

20-^3^ 1,000 (horse-powei lequned to opeiate mill) 

§ 143 Electric Motors 

Wheie electnc motois aie used, the question of detei - 
mining the powei cost for each depaitment 01 foi individual 
machines is a compai ati\ ely simple mattei If the powei is 
pui chased, a melei foi each sepaiate depaitment will give its 
actual consumption, fiom which, at the fixed late, its piopei 
power chaige is leachly obtained If the powei is developed 


The Cotton Year Book 1910 p 369 
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m the factoiy, depaitment motets will still give the consump- 
tion of elccti lcity m each depailment and gne a lusts foi 
deteimmmg its piopoitton itc put of the cntue cost To 
detumme the powet used by individual machines, ammctei s 
aie employed, fiom which 1 ntimbei of leadings aie taken 
undei the diffeient conditions of woik, these leadings being 
aveiaged 011 a fair basis 

YVheie a paiticuhily accmate application of powei costs 
is wanted, as foi instance wlieie the niaclmie-houi plan of 
cost finding is employed, a systematic and thoiough test must 
be made of eveiy motoi duve 111 the pluit This test will de- 
teinnne the high point and the low point on a steady load and 
the high point when a spmt is made, aitei which the leading 
of ampeies can be aveiaged, and this aveiage multiplied by 
the voltage will give the numbei oi watts The watts divided 
by 746 will give the aveiage electucnl hoise-powei foi each 
hour of active use 

When the powei unit is levied against departments as 
a whole and not against individual machines, the powei con- 
sumed by the depaitment may, as stated, be determined by 
duect metering, or, otherwise, the active horns pei day of 
each machine may be multiplied by the lated E H P used by 
it These totals added will give the total numbei of E H P 
horns pei day foi the entile numbei of machines in the de- 
paitment, which divided by the numbei of woikmg houis in 
the day will give a veiy fan approximation of the aveiage 
E PI P used by the depaitment 

Piofessoi H C Baitholomew, of the Department of 
Electrical Engmeeimg, Iowa State College, in commenting 
on this method of detei mining the E IT P consumed by 
machines and departments, says 

“Another scheme would be to connect an mtegiating 
wattmeter into the circuit of each motor for say a day or a 
week and take readings This would give an accuiate result 
but would leave out the factor of the maximum demand which 
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youi method includes Undei some conditions your method 
would answei veiy well, always supposing it is a diiect cui lent 
install ition The power taken by the alternating cui lent 
motois is not equal to the pioduct of volts and ampeies on 
account of the influence ot the povvei factoi and also on ac- 
count oi the fact that usually such alternating cui lent instal- 
lations aie ihiee phase, with tlnee mams tunning to the motoi 
As a lule the unit ot cneigy on which the chaige is based is 
the kilo-watt horn, although sometimes in industiial plants 
it is the hoisc-powei horn or the hoise-powei year the late 
is usually based on the aveiage amount ot powei used 01 on 
the maximum demand and theie aie neaily as many diffetent 
systems of ai living at the late as there aie cential stations ” 

§ 144 Compressed Air 

When compiessed an is used as a duving foice, the av- 
ciage imount of ail used by each dcpaitmcnt of a factoi y may 
be equitably detetmmed in seveial diffeient ways 

Reliable meteis may be seemed foi mcasmmg an flow 
and affoul the simplest method of deteimnimg departmental 
an consumption If piopeily used these meteis will also give 
tellable leadings foi individual mechanisms Foi this pui- 
pose the metci must not be placed too close to the mechanism 
to be tested, as, 111 the case of tools m which the flow of an 
is intei mittent, such as uveteis, this liicgularity would affect 
its leading By the use of the metei the constant of air con- 
sumption foi each tool ot each depai tment can be detei mined 

A foimula used in ai living at compiessed an powei is 
as follows * 

PJrAN^ H r 

33 000 

1 J is the piessure of the tiansnntted an in pounds per 
square foot, L is the length of piston stioke 111 feet, A the 
aiea of piston in square feet, N the numbei of stiokes per 

* Use suggested by F Herlen of B T Sturtevant Co Hyde Park Mass 
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minute In finding the hoise powei at the miin compressoi, 
N will equal the numbei of 1 evolutions pei minute If the 
machine is double- icting, L will be the full stioke fonvaid 
and Mckwaid, but if single-acting, the length of the single 
stioke 

When a charge foi compiessed an is to be spiead over 
the departments and not to individual mechanisms, the con- 
sumption can m the absence of a suitable metet, be detei mined 
appi oxnnately by closing down the tools in all depaitments 
save one foi a shoit length of time and then testing the opei- 
atmg depaitment, the test being made buef m oidei that it 
may not piove too costly in time and laboi lost in the othei 
depaitments Dui mg the time of the test all the individual 
an devices in the depaitment are used on work involving 
then maximum capacity, and the mdicatoi is lead at the 
compiessoi This opeiation is lepeated for each depaitment 

As the reading is of maximum consumption, it is a foie- 
gone conclusion that the lecoid foi each depaitment will be 
veiy much higher than the actual amount of compiessed an 
used at any one time in that department The sum total of 
the 1 eadmgs taken for all the departments may even be several 
tunes the capacity of the compiessor The pioportion, how- 
evei, holds Hence the method will give the proportionate 
cost of compressed air to be home by each department, al- 
though these proportions may not be a fair basis of diffusion, 
since m some depaitments the use of air may be almost con- 
tinuous while in othei depaitments it may be used inteimit- 
tently 

Theie aie, of course, many variables and losses to he 
consideied m determining an consumption The stiokes of 
most of the pneumatic tools are different, the same law of 
consumption that applies to pneumatic tools does not apply 
to air hoists and to pneumatic hammers and riveters, also 
leakage is an important factor, and still further the style and 
type of compressor, the make of the tool, and even the men 
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opeiatmg the tools, aie all factois which may affect the con- 
sumption of an In this as in all elements of pioduction 
cost, the manufactmei is confionted with an actual condition 
and not a meie theory He must distnbute his cost as iccu- 
lately as conditions will peimit, but to attempt too fine a dis- 
tnbution will suiely lesult m unreasonable trouble and expense 
and possibly a less accuiate distnbution than undei a inoic 
1 easonable plan 

The authoi, however, believes that except in cases wheie 
all or neaily all the employees use a similar an tool, as m the 
cleaning depaitment of a foundiy, it cannot be constdeied a 
“more 1 easonable plan” to diffuse the expense thiough the 
oveihead cost 

§ 145 Unit Standard for Air Consumption 

If fiom the an devices in a given depaitment the one 
of smaller listed an capacity be chosen as a unit, then each 
of the othei devices, technically consideied as to vanations 
on account of physical condition, possible leakage, etc , may 
be 1 educed — on the basis of listed an capacity — to the same 
unit standaid If all these units in a given depaitment ate 
added and this total is divided into the amount shown on the 
gauge when the depaitment test is made, the lesult should 
be a fair actual consumption pei unit in that depaitment 

Thus, if the capacity of the smallest tool in a given 
depaitment is lepiesented by x, and the total capacity of all 
the tools m the depaitment is i8x and the gauge shows the 
ail consumption to be 196 lbs , ix will equal 10 66 lbs When 
this has been determined, an aveiage daily use of each an 
device is appioximated as closely as possible, and this multi- 
plied by the capacity of the individual machine, will gi\e its 
daily an consumption 

Aftei the unit cost for a depaitment is found, no fuithei 
use will be had for the record reading of the depai tmental 
test (total an used) unless, pei chance, it be in making tests 
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foi possible leaks between the compiessoi and the depaitment 
limits 

The an consumption of each depaitment combined into 
one total, and divided into the total cost of opeiating the an 
compiessoi, gives the unit chaige fiom which may leadily 
be dei n ed the pi opei charge foi each depai tment 

§ 146 Specific Plan for Determination of Air Consumption 

Wheie a moie actui ate deteinunation of an consump- 
tion is desued than is possible undei the piecedmg plans, 
the authoi would suggest the following method The actual 
use m horns each day oi each an device is np pi ovinia led as 
ncaily as possible Usually the manufactmei’s catalogues 
will give the an consumption of the paiticulai tool as detei 
mined by the makei If the manufactuiei s statement is not 
available, the an consumption of the tool must be calculated 

Foi this puipose the length of stioke m inches, the nura- 
bei of stiokes per minute, and the diametei of the cyhndei 
111 inches aie multiplied togethei This lesult is multiplied by 
the actual use each day evpicssed in houis The cube loot of 
this last product gives the compiessed an unit 

The compiessed an units foi the vanous an devices m 
the plant aie piopeily listed in the “Compiessed An Units” 
column of the Teim Cost Recoid (see Figuie 191), a foot- 
ing is made of the total numbei oi units, and this total, divided 
into the cost of opeiating the an compiessoi, gives the cost 
pei unit This cost should be obtained each successive penod 
and applied to the vanous tools and cyhndei s opeiated by 
compiessed air according to then constants 

The plan outlined foi determining the cost of compi essed 
air consumed was submitted to a numbei of prominent me- 
chanical engineers foi an expression of opinion The com- 
ment received is interesting and of considerable technical 
value Milch of it applies to other foi ms of power detei mm- 
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ation as well as to compi essed an and is theiefore repioduced 
at length 

Piofessoi Ai thui J Wood, Depaitment of Engmeeiing 
Pennsylvann State College, says “Ai the best, youi cube 
loot constant is not fair to all sizes of cylindeis as can be 
1 eadily shown, and youi lc lkage may be an important f ictoi 
For these and othei leasons, it is a question if you can le- 
duce this paiticulai pioblem to youi ‘constant’ basis applica- 
ble to all shops It impi esses me that one of the best ways 
to pioceed is as follows Deteimine the capacity of the com- 
pi essoi, also of those machines, — is an hoists, — using a fau- 
ly unifoim supply of an fiom day to day, which can be pietty 
accuiately deteinuned, find the losses fiom leakage by hav- 
ing the machines cut out of seivice and the compi essoi woik- 
mg slowly, and iuithei find the capacity of the smallei tools 
by a diffetence of the total and the consumption mentioned 
above Knowing the capacity of the compi essoi and the 
cost of compi ession, the cost of the an foi the dift'eient tools) 
in any case can be appiovimated and 1 unit value estimated 
Wlieie the woik is intei nnttent and the tools used aie of chffei- 
ent sizes and makes, a simple appioxunate method must be 
adopted You have brought out the bioad pnnciple which can 
be made to apply to paiticular cases, but in any case, your 
‘unit of cost’ should be on the basis of the volumetnc capacity 
of the machines and tools ” 

Piofessoi Arthur J Frith, Department of Engmeeimg, 
Ainaoui Institute of Technology, sajs “I notice that you have 
mcoipoiated something in legal d to the length of stioke and 
the number of stiokes in the deteimination of your unit, also 
that you take the cube loot of the pioducts foi companson 
I do not think you aie justified in so doing What you le- 
quire aie volumetnc indications which vary possibly as the 
cube of some similar dimension, but I can think of no 1 elation 
that varies as a cube loot I would suggest that the unit 
of each tool be established by multiplying the squaie of the 
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chametei of the cyhndei by the length of the stioke, taking 
an at full piessmes, tint is up to the point of cut off Mul- 
tiply this by the avenge numbei of single stiokes and by the 
iveiage numbei of bouts pel day 

“Such a figuie, if detei mined foi the smallest tool, might 
be as you suggest, used as a unit foi the lest and should give 
a fair opeiatmg cost to each depaitment and tool using com- 
piessed air ” 

F G Coburn, M S, Consti notion Coips, U S Navy, 
has this to say “In the case of a plant doing any consideiuble 
amount of jobbing woik on the basis of cost plus a peicentage 
foi bui den and piofit, I considei the tool chaige plan piefei- 
able, but foi a stuctly manufactmmg plant paiticulaily when 
the ail tool equipment consists laigely of ‘utilities’ such as 
hoists, etc, the method of caiiymg the an chaiges into the 
depaitment expense appeals piefemble This question is, 
howevei, purely one of expediency, and its solution is con- 
trolled by local cucumstances 

“The method of distnbutmg the chaiges toi compiessed 
an among depaitments by testing each depaitment sepaiately 
foi its maximum consumption, and distnbutmg the charges 
111 1 elation to the ratio of these maxima, has this puncipal 
fault, that it is not only likely, but in my line of woik com- 
mon, foi a shop having a laige total capacity foi an consump- 
tion actually to use a very small latio of its total capacity, and 
hence, without furthei analysis, I believe such a method to 
be dangeious 

“Of youi two methods foi this fuithei analysis, I would 
say that m my opinion the fust method is piefeiable to the 
second In youi second method you arnve at youi compiessed 
au unit 01 tool constant by taking the cube toot of the pro- 
duct of two lmeai functions, thus ai living at a function of 
a semi-cubical oidei Now, I presume that you ainved at this 
method after considei able expenment, and that you have 
tested it out But on account of the oidei of this function, I 
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think you will see plainly without fuithei comment on my pait 
that it is apt to piove misleading, and as a misleading method 
is dangeious, I would prefei the moie lational, though ap- 
paiently more appioxunate, method outlined in your fust al- 
ternative, that of estimating the relative capacities of the toold 
in each department, and the lehtive daily use of each tool, 
ai living at a pound-hom constant 

‘ Such a method can be very well checked and assisted 
by the use of an air flow metei , * * * Then by the method 
outlined in your lust alternative, a veiy satisfactoiy pound- 
hour unit can be arrived at which will take account of leak- 
age, and this your semi-cubical constant does only imper- 
fectly 

“This is noteworthy because difteient departments have 
different percentages of leakage and waste If you will con- 
sider, for example, a shipyard 01 a large locomotive repan 
shop, you will see that in the shipyaid the sliuctuial non 
workers on boaid a ship make a veiy laige waste, due to 
long leads of air and the many couplings and possibilities for 
leakage, and that in the locomotive lepan shop the woikeis 
or the locomotives themselves occasion much loss foi the same 
leasons On the other hand, in the shipyaid 01 in the lo- 
comotive repair shop, in the boiler shop proper the losses on 
this scoie will be compai atively small, yet the same kind of 
tool is used on board ship as in the boilei shop 

“I am veiy much impressed with this fust alternative 
of youis and think it on the whole is a good one, and one 
that is not misleading 

“With furthei lefeience to the air-flow metei, I would 
say that this is a valuable adjunct to any large plant, not only 
because it is of great assistance in arriving at the methods 
foi diffusing compressed air charges, but because it can be 
continued in use to watch for leakages, inefficiencies of tians- 
mission, etc , thus being not only a check on the costing meth- 
od adopted, but a check on the opeiatmg efficiency I consider 
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the puich lse of such an instiument as an investment and not 
an expense ” 

Professoi Iiany C Fctsdi, Derailment of ling meet- 
ing, Ohio Mechanics Institute, offeis the following plan “It 
ippeais th it a method of aiming at cost of opeiatmg \ moiu 
ail machines can be woiked out using a geneial si stem of 
aveiages It must be, howevei, undei taken only when the 
machine is opeiated veiy fieqnently so that the aveiage ob- 
tained lepiesents a good aveiage, is will appeu in subsequent 
outline and example woiked out 

“The following is the geneial scheme of piocedme 
“Deteinnne aveiage volume of cyhndei, by taking eioss 
section aiea and multiplying by avu ige length of stinkc 
“Find aveiage nuinbei of stiokes pu d ly 
“Find aveiage load on hoist pel day 
“Detenmne the mimbei of cubic feet of an (undei woi Ic- 
ing piessuie of compiessoi) used pei stioke 

“This volume times the numbei of stiokes pei clay gives 
the total volume oi an used pei day 

“This volume times cost of au at compiessoi gives the 
cost of au used per day by the machine 

“Cost at compiessoi may be detei mined by test, 01 use 
manufactmei’s figuies 

“As an example let us assume an an hoist met woik- 
ing conditions as follows 

Diamelei of cylmdet to m 

Aveiage numbei of stiokes pei day ioo 

Aveiage length of stioke 01 lift as detei mined 

by obseivation 3 ft 

Average woilung load on hoist 5, 000 lbs 

Air pressuie, x square inch 80 lbs 

“The pressuie of au 111 the cyhndei with a load of 
5,000 lbs on hoist is found by dividing the load by the aiea 
of piston in squai e inches, thus 
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5,000 — 7854 =636 lbs to i squat e inch 

If we assume t piston tod of 2 squat e inches 
Collection im sectional atea, this will 1 educe the effective 

piston rod aiea to 76 54 sq in and the pressuie in 

cylinclei then becomes 65 3 lbs to 1 sq in 
‘The woiking volume of cyhndu is equil to the piston 
uea times aveiage lift, or 

76 54 x 36 

~i728 — = I 59 cublc feti 


‘ Now we have a volume of 1 59 cubic feel of ail undei 
a picssuie of 65 3 lbs to 1 squaie inch, how many cubic feet 
of an at 80 lbs must be taken fiom the compiessoi to give 
1 59 cubic feet ? This may be closely appioxunated by making 
use of the law which states that the pioduct of picssuies and 
\olume is a constant, thus 


80 v = 65 3 X i 59 

v — 1 297 cubic feet, say 1 3 cubic feet 

“If the machine is in opention 100 times a day, it will 
take 130 cubic feet of air at 80 lbs piessuie pci day This 
\ due multiplied by the cost of air per cubic foot foi compiess- 
mg the ail, gives the cost of the air in this machine pei day 
This method of ai riving at cost of opeiation may diffei 
consideiably fiom your plan for detei mining some constant 
In this case our constant is simply the cost of air consumed 
pei day ” 


Local Transport 
§ 147 Local Transport Systems 

Tianspoitation costs on incoming fi eight aie foi the 
most pait a duect chaige against matcnal and supplies Out- 
going tianspoitation on fi eight is for the most part a com- 
mercial expense, which has no place in pioduction costs 

Whei e plants ai e of such size, 01 so located, or so faulty 
m aunngement as to make local transpoitation, whethei in- 
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tei departmental 01 otheiwise, an item so mateiial as to lequue 
sepai ite handling, the cluige is foi the laigu pail a pi educ- 
tion cost, which must be equitably allocated ovei pioduct 

In the laigei plants local tianspoit fiequently lequires 
a system ot standaul 01 nanow gauge tiacks with pnvate 
engines or tiolleys foi ti action pui poses Sometimes ti ac- 
tion service is obtained from the local lailinads, peihaps as 
pait of the legulai car dehveiy seivice 01 peihaps as a matter 
of independent conti act 

The shifting of loaded cais of coal, pig non, sand, lum 
bei, etc, 01 of outgoing finished pioduct, sciap, lejected ma- 
teiial, ashes, slag, etc, is the usual woik of the local tians- 
poit service In addition to this it may be engaged in tians 
porting matenals in piocess fiom one building 01 depaitment 
m the plant to anothei This does not necessanly imply a 
pool anangement of the plant, paiticulaily when it is a huge 
one, but, legal dless of the cause, it is a service to pioduction 
which must be piopeily separated and chaiged 

Devices such as belt or bucket conveyois which constitute 
a distinct and exclusive service between ceitain depaitments, 
need hardly be consideied in this categoiy, 1 e, the cost of 
such seivice may be levied upon the depaitment 01 depait- 
ments directly benefited without connection with any other 
tianspoit chaiges The same may be said of oveihead tiav- 
elmg cianes wheie the cost is distinctly applicable to a certain 
depaitment or depaitments 

If, howevei, either belt or bucket conveyois 01 tiavelling 
cianes aie used to handle mateiial between points inaccessible 
by the railway, or to give a transfer seivice between standaul 
gauge cais at one point and mdustnal railway cais at anothei, 
or to serve distinctly in any othei way as a poibon of the 
local transport service, they should, of couise, be included as 
a part of the system 

§ 148 Application of Local Transport Charges 

The application of local transport charges is best effected 
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by the lmchine-houi plan of cost finding Wheie the seivice 
consists of an industrial lailway, the chaiges to be applied 
will include the cost ot land occupied, of tiackage, equipment, 
building space occupied, fuel, electnc cui rent, supplies, laboi, 
etc , etc Ci ane service, hoists, and analogous items, as already 
suggested, can be handled cithei as put of the local tianspoit 
system, 01 when moie convenient as pait of the depait mental 
equipment 

The costs so found aie not to be spiead ovei depait- 
ments on the aibitiary basis of a bioad peicentage, but on the 
basis of seivice lendeied, cognizance being taken of tonnage, 
bulk, and numbei of tiansactions It will, of course, he 
lecognized that the value of the commodity or maternal 
handled in nowise enteis into the calculation Thus, the tians- 
fer fiom one pait of the wotks to anothei of a caiload of sand 
costs no moie noi less than the tiansfei of a carlo id of cast- 
ings of pei haps a hundred times the value 

As in the case of othei utilities, the local tianspoit is 
from time to time subject to feast and famine conditions 
Hence it is difficult to establish a fixed late of chaiges foi its 
sera ice As a compaiatively simple method of seeming the 
piopei appioximate chatge, the authoi would suggest a sys- 
tem of points to be used aftei the manner of the freight tanff 

Undei this system the simplest service peifoimed by the 
local tiansport is taken as a unit and is given a rate of one 
point Every othei seivice lendeied by the local transpoit is 
compaied with this unit and assigned such numbei of points 
as shall seem equitable aftei a caieful study of conditions 
Tests should be made, where possible, to piove the continu- 
ing accuracy of the rating 

When the lating has been established, a daily lepoit from 
the local tianspoit depaitment showing by tally maiks ex- 
actly what has been done, affoids a simple and accurate basis 
foi assessing the costs The total numbei of tally maiks 
undei each seivice is multiplied by the number of points 
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scheduled in the local tanft foi such scivice It is not neces 
saiy to 1 educe the scivice to points each chy except when de- 
bited foi the sake of an efficiency lecoid If meiely used 
is a means of assessing chaigcs the tally maiks may be left 
until the end of the month 01 othei cost penocl, when the to- 
tal numbei of points involved is detei mined and divided into 
the total cost involved, theieby aiming at the late pei point 

§149 Record of Cars Handled 

In the case of large mdustiies wlieie local tianspoit is 
a necessaiy and impoitant featuie, it is custom uy to employ 
a vaid supei mtendent 01 loieman, and the woik usmlly le- 
solves itself into a daily louLme laigcly governed by the 
schedule of tiain ai avals and depaitmcs 011 the fi eight seivice 
of connected lailways Rccoids must be kept of cai hand- 
lings (see Figuies 47-49), and baef lepoits can be made of 
intei depaitmental tiansactions This is most conveniently 
done by lepoit slips of the usual tiansfei foim so that a meie 
check against the piopei item will seive to lecoid the cai 
tiansfei red 
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INTEREST, DISCOUNT, WASTE, 

AND VARIATION 

5 ; 150 Commercial Interest 

When money is bonowed for the puipose of caiiymg 
an abnoimal accounts leceivable list, the mluest paid on such 
money is a purely commeiual cost, with no place in produc- 
tion Obviously theie is no justification toi ‘penalizing’' 
pioduction because of the long datings of the sales depaitmcnt, 
01 the inefficiencies of the collection depaitment 

Likewise, wheic money is bonowed to discount pui- 
chase invoices, 01 to enlaige the opeiations of the business — • 
save by investment in plant, machinery, 01 mateiials — the 111- 
teiest paid is a commeicial expense propeily chaigcd as an 
offset to a levenue account 

Intel est on plant investment, including not only the in- 
vestment m the permanent assets of the plant, but also in 
the mateiials and goods in process, is, as discussed in Chaptei 
XII, an impoitant factoi of cost and is propeily chaiged to 
pioduction 

§ 15 1 Discount 

Discount earned by piompt payment of bills is a foim 
of intei est Such intei est is an earning of capital and can 
not m any way be used to offset 01 dimmish pioduction cost 
Tts piopci offset is found in any chaiges for intei est on bor- 
rowed money which may enable the management to discount 
accounts and bills payable 

Discounts allowed to customeis aie anothei pruely com- 
mercial cost, which is not under any conditions an offset to 

205 



206 


EXPENSE 


discounts that may be earned 01 purchased The tact that a 
discount given is the leveise of a discount taken does not 
constitute a valid leason foi chaigmg discount items allowed 
to the customei against a levenue account foi discounts earned 
fiom supply houses Yet, stiange to say, the piactice of 
entenng both charges and ci edits, of the natuie mentioned, 
m one “Discount” account is common in the public account- 
ant’s piactice, although to the management 01 to anyone else 
the net balance of such an account tells absolutely nothing of 
value 

Discounts earned may, if desued, be kept in a sepaiate 
account 01 be merged in Interest Earned Account An ex- 
ample of the dnect earnings made by discounting purchase in- 
voices is shown in the lllustiative account which follows 
Heie $6,250 has been bonowed foi one yeai foi discount pur- 
poses at the rate of 6% Tins amount enables the discount 
dunng the yeai of $75,000 at 2 °/o The discount inte — 2% 
it 30 days — is fiom the intei est standpoint abnoimnl, le- 
sultmg m a total discount earning of $1,500, while the intei - 
est paid foi the money which enables these discounts amounts 
to but $375 The account shows the lesultmg piofit 


DISCOUNTED PURCHASES 


Inteiest paid @ 6 % 

on 

Discount at 2% 

on 

$6,250 00 

$ 375 00 

$75,000 00 

$1 500 00 

Net Earning 

1,125 00 




$1,500 00 


$1 500 00 


If a concern has sufficient capital on hind foi discount 
pui poses, there is then no actual payment of interest foi money 
paid and, usually, no enliy on the debit side of the account, 
the entile interest on capital allowance being enteied m a sin- 
gle account of suitable heading 

5 $ 152 Waste 

Wherever production of goods is undertaken there will 
be found waste No matter how peifect the mechanical de- 
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vice, 01 how good the pioduction piocess, or how skilled the 
opeiatoi, waste will occui Machmeiy — and even automatic 
lmchmeiy — will occasionally get out of oulei, 01 go wiong 
and spoil pioduction Piocesses will fail of then usual lesults 
Employees with the best of intentions will make mistakes 01 
will be caieless, with lesulting loss of time, matenal, and 
nnchmei y 

Such waste is found 111 every factoiy regaidless of its 
individual condition of efficiency Some of it may be wholly 
01 paitially eliminated Othei such waste cannot be avoided 

In the absence of any better method of disposing 01 
waste 01 spoiled material, many factories follow the plan of 
“penalizing’ the individual job, by chaigmg it with the cost 
ot goods spoiled on its ordei nurnbei, — a plan absolutely 
wiong m theory, and in piactice lesulting in costs that do not 
leflect the actual conditions A cost abnoimally hige because 
ot spoiled woik is misleading unless accompanied by an ex- 
planation, and even then it stands in the way of cost aveiages 
which might be of mateiial value Mi Emerson m the fol- 
lowing illustration emphasizes the injustice of chaigmg 
spoiled goods to the older nurnbei in connection with which 
the spoilage occulted 

“A waitei bunging in an expensive dmnei to a guest at 
a hotel stumbles and crashes dinner and dishes to rum Shall 
the guest, besides being put to the annoyance of waiting an- 
other half hour, be charged not only double pi ice for his dm- 
nei, but also for the bioken dishes, or is the expense of the 
accident to be chaiged to inefficiency, a geneial oveihead 
bui den on all dinmg-room opeiaUons, taken caie of in the 
standaidized cost of each dish, without lefeience to specific 
accident 

Losses due to spoiled material aie pioperly chaiged to 
the “Over, Shoit and Damage,” account (§ 154) with a coi- 
respondmg credit to the “Goods in Piocess” accounts — Ma- 


* * Efficiency, p 138 
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tenal, Laboi, and Expense lespectmely Without such ci ed- 
its the accounts will show ibnoumlly Luge bal mces 

5 } 153 Reports of Spoiled or Unused Material 

In Figuie 149 is shown a foirn ot lepoit to be used when 
goods in piocess aie spoiled This fonn has alieady been dis- 
cussed m § 54 F10111 this lepoit the cost depaitmcnt secuies 

the necessaiy financial data for its lecoids, and the facts ie- 
quu ed to lelieve the individual shop oidei of the chaiges ioi 
lost or spoiled niatenal, and tiansfei them to then piopei 
destination in the “Ovei, Shoit and Damage’ account Ihe 
bottom poition 01 coupon of the loss lepoit is used foi an ex- 
planation ot the physical causes that led to the loss Phis 
coupon goes to the supenntendent, placing the facts beioie 
him m conciete fonn It can he finally filed undu the numbei 
of the woikman tlnough whom the loss was inclined and will 
then seive as a pait of his elhuency lecoid 

It often happens that delays occui on lush jobs, and 
sometimes a quick change of oideis is necessary in an en- 
deavor to pi event or compensate foi lost time P01 this also, 
the same “loss” coupon with “the stoiy of the cause’ on it, 
is invaluable 

When goods aie made up m large quantities and the 
matenal is issued on lequisihon, it fiequently happens that 
moie matenal is used than the lequisition calls foi, m which 
case a form similai to that shown 111 Figures 69 and 70 is 
used to repoit the condition This foim gives the cost de 
paitment the necessaiy data to chaige such excess matenal 
dnectly to the Ovei, Short and Damage Account and to give 
pioper credit to the Stores Account 

§154 Over, Short and Damage Account 

To piovide an adequate accounting method of piopeily 
recording wastage in its various forms, the account “Ovei, 
Shoit and Damage” is employed This account is debited with 
the oidmaiy wastage and spoilage occurnng in the piocess 
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of manuf 'ictm mg It is ci edited with any values obtained 
tiom 01 on account of the 1 ejected goods, whethei by direct 
sile 01 thiough a chaige to the individual workman 01 to 
‘sci ap ’ 01 “second” 01 “as is” goods ,1 e , goods possibly 
of high quality, but piomiscuously inteinnngled as to giades 
and sizes, lequinng consideiable laboi on the pait ot the 
puichasei to properly assoit 

Sometimes a “company’s expense ’ item beais the debit 
chaige, as m the case of a papei box factory wheie it is found 
advantageous to utili 7 e the “waste” boxes of largei size — 
good as to quality but inaccmatc peihaps as to specification — 
fui “packeis” foi smaller-sized coveied boxes Thus, jewelry 
boxes aie fiequentlv packed foi shipment in rejected shoe 
boxes 

It may be noted in passing that the losses due to vana- 
tions of weights and measures, though coming m this geneial 
categoiy, belong moie stnctly to the stoies division Foi 
this reason the authoi piefeis to lcseive the Ovei, Shoit and 
Damage Account for loss on goods in piocess and finished 
matenal, leaving the vauations on iaw matenal in stores for 
the “Vanation of Weights and Measuies” account (§ 156) 

155 Applying Wastage Costs 

An abnoimally laige “Ovei, Shoit and Damage” loss 
sometimes occuis It is logically unfaii to burden the cost 
penod m which this abnoimal loss occuis with its entire 
amount, the next penod then escaping with a veiy light bui- 
den, lightened still fuithei peihaps by a “salvage” credit 
passed to the account foi the 1 etui 11s fiom sale of sciaps or 
“rejects” chaiged in the fiist penod 

To pi event this it is sometimes advisable to establish 
a lesene against loss by v istage and spoilage As losses 
actually occtn the items aie clnugcd to the leseive account, 
and, conveistly as any levenues iccrue fiom the sale of scrap 
01 lejccts it leceives the ci edit A piopei piopoition is 
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obliged to Ovei, Shoit and Damage Account each cost period 
Iheoielically this leseive should balance,” 01 at least, the 
debit less the sciap value of 1 ejected goods mventoned should 
just equal the cieclit side of the account at the end of the fiscal 
yeai If it does not, then the amount chatged each cost penod 
should be jnopeily adjusted by means of a chaige 01 a ciedit 
to the “Factor of Safety” account 

§ 156 Variation of Weights and Measures 

Shoitages 111 the stoie-ioom aie chaigecl to Vanation of 
Weights and Measures Account With all leasonable caie 
such shoitages will occm In ordei to anticipate these differ- 
ences and have each cost penod beai a piopei piopoition of 
such possible loss, an amount equal to 2 % of the total ma- 
tenal diawn fiom stoies each penod, should be chaiged to 
this account and be passed to the credit of a leseive account 
called “Reseive foi Variation of Weights and Measuies ” As 
vanations aie discoveied they aie debited to this reseive and 
ci edited to Stoies Also, 111 the course of mventoiymg, where 
disci epancies aie discovered the amount involved may be 
charged 01 credited, as the case may be, to this leseive account 
The debit to Variation of Weights and Measuies is diffused 
ovei costs by periodical charges 

§ 157 Factor of Safety 

In manufactunng as in any othei business, unfoieseen 
expense disci epancies, losses, 01 expendituies are constantly 
ansing To provide foi these, a leseive account called “Fac- 
toi of Safety” is suggested, to which each penod a charge of 
2 Jo of the total amount of goods in piocess for the penod 
should be credited, with a conespondmg debit to manufactur- 
ing expense 

This account, as its name indicates, is purely a safety re- 
serve to covei possibilities When unforeseen losses occui 
01 unfoieseen expenses are incurred, the adjustment may be 
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made by chaiging the amount involved to “Reserve foi Factoi 
of Safety ” 

Jj 158 Reducing Waste 

It is frequently possible to cut down the losses fiom 
“Ovei, Shoit and Damage” goods by the use of pnzes of fan 
value 01 othei suitable lewaids Such plans aie usually bet- 
tei than a chaige to the individual lesponsible foi spoiled 
goods If spoiled goods aie chaiged to employees, only a 
pait of the cost is absoibed — usually the cost of mateual 
only is chaiged — oveihead expense being left to be borne by 
the establishment Moieovei, in some states the statutes 
specifically foi bid such deductions fiom wages 

Wheie this is the case, the only punishment which can 
be inflicted foi spoilage is the disclmge of the employee II, 
as is frequently the case, good employees aie scuce and liaid 
to find, then dischaige involves a haidship on the employei 
If wastage is to be minimized undei such cn cnmstances, some 
system of lewaids is the only adequate method 
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§159 Methods of Segregation 

The fan and just distribution of nnnufactmmg expense 
o\u the vinous deputments affected, is absolutely necessaiy 
to an lean ate system ot cost finding The best method of dis- 
tribution is that, which minimizes as fai as practicable the 
amount ot induect costs to be diffused on m iibitmy basis, — 
the method which chaiges the gieitest amount of the so- 
cilled “indirect” expense dnectly to the pioduct to which it 
really belongs — provided the system is not carried so far as 
to be in itselt top-heavy and economically wisteful 

Under such a system most of the usual oveihead expenses 
become duect and the depaitment and the pioduct to which 
they piopeily belong, receive the pioper chaige, wheieas 
otheiwise these expenses must be arbitianly diffused ovei all 
the dcpaitments, 01 when assigned moie or less accuiately 
to one department, must be diffused ovei all the pioducts of 
that depaitment 

§ 160 Averaging Expense 

It will, of couise, be lecognized that a bioacl and general 
apportionment of manufactui ing expense as a whole ovei 
the vai 1011s depaitments is wiong both in tlieoiy and puctice 
The lesults, when this is done, do not give infounation as to 
the component constituents of cost — one of the most valuable 
feituies of a cost-accounting system — and do not even show 
actual costs 

On the othei hand, theie is no possible way of entirely 
avoiding a pi mating or avei aging of expense No amount 
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of detective woik economically possible will trace down and 
definitely place every item Each expense should, howevei, 
be tiaced down and segregated as fai as possible to the pio- 
cess 01 pioduct to which it applies When it can be segiegated 
no fmther, it must then be aveiaged ovei the lemainmg pio- 
cesses or remaining pioducts 

Beyond this theie is, of couise, in expense appoitionment 
an economically “meducible minimum” which cannot be def- 
initely allocated even to gioups, and this must be chstiibutcd 
as equitably as may be by aveiages or aibitiaiy adjustment 
ovei the entire output 

When the factory conditions aie such that theie can be 
no positive line of demai cation between depaitments, 01 it 
machines in opeiation are so piomiscuously intermingled that 
depaitmentmng is a mattei of aibitiaiy adjustment then pie- 
sumably the accounting piocesses will hare to adjust them- 
selves to the conditions, and expense be treated in the same 
arbitiaiy w ly When this is done the accounting lesults will 
naturally show a coi responding lack of sharp definition and 
accuracy 

§ 161 Departmental Distribution of Expense 

Manufacturing expense is fust segiegated undei its vai- 
ious headings When this is done the amount under each 
heading is distubuted 111 proper propoition ovei the depait- 
ments to which it belongs This is leadily accomplished by 
means of the distnbution sheet shown in Figure 142, ruled 
with such number of columns as may be necessaiy foi the 
particular establishment or distnbution 

The fiist column of the distnbution sheet shows the totals 
of the various expense items to be distubuted Each of the 
othei columns is headed with the name of a depaitment of 
the factoiy, and as the items of expense aie distubuted the 
amount belonging to each department is enteied in the column 
designated for that depaitment The amounts enteied 111 the 
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Veil lous depat tment columns must, of couise, equal the total 
ot the hist column, and no peimauuit entiles 01 applications 
of the hguies ot the distubution sheet should be made until 
the ace in acy of the distubution has been pio\ed 

162 Basis of Departmental Segregation of Expense 

The basis of distubution between dcpaitments must neces 
sanly diffei accoidmg to the natuie of the expense classifi 
cation employed In gioup C of the chait shown 111 Figuie 
i, a list of the usual expense items will be found llus list 
is geneial and without specific lefeience to any given line 01 
class of pioduct When this list is to be used m any par 
titular factoiy, specific items of expense pecuhai to that fac 
toiy must be added, 01 may be substituted foi othei items m 
gioup C having sinulai chaiactenstics but not found m the 
particulai business 

Items 1 to 6 of gioup C aie for dnect chaiges to de- 
paitments, 1 e, chaiges ansing in such dcpaitments and not 
applying in any way to othei depaitments and tlierefoie need 
mg no fuither depaitmental segiegation 

§ 163 Rent and Interest Charges 

Rent of factoiy piopeity is a piopei chaige to pioduction 
cost and is distributed ovei the vanous depaitments on the 
basis of space occupied 

Where the manufactuiei stands m the dual 1 elation of 
landloid and tenant, 1 e , is the ownei of his plant, a fan 
chaige foi interest on the investment should be made — m 
place of the lent chaige that would be made if the property 
were leased — togethei with a piopei allowance foi mainten- 
ance, depreciation, taxes, insurance, etc , etc 

It is the practice of peihaps the majority of cost account- 
ants to make such intei est charges for investment m plant, 
though a different view is occasionally taken (see Ch XII), 
some accountants holding the charge improper as a manu- 
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factoring cost and prefernng to considei it as a “division of 
piofits” with which manufactui mg cost has nothing to do 

Ihe mattei is one for the individual in chaige to decide, 
but m any case where a number of manufacture! s are en- 
deavoi mg to get their cost systems on a standai dized basis, it 
is advisable that interest on the investment in leal estate and 
factoiy buildings at least, be made a pait of pioduction costs 
m 01 dei that the concern owning its own plant may be put 011 
the same basis as the concern which pays rent for its land and 
buildings It is obvious that without some such compensating 
chaige, the costs of manufactui mg in rented propeity would 
lun unduly high as compared with manufactui mg costs in 
propeity owned 

Interest, as in the case of lent charges, is distributed ovei 
depaitments on the basis of space occupied When the fac- 
toi y pi operty is not treated as a unit in regard to land values — 

1 e , land m different parts of the plant is valued at cliff eient 
prices (see Chapter XIII) — the distnbution of intei est chaiges 
must be made with due considei ation for the vaiymg values 
of the dififeient poitions of the piopeity 

§ 164 Engineering Costs 

In factones which have no distinct engineering depait- 
ment, all payments to mechanical and electrical engineeis, de- 
signers, draftsmen, etc , and all payments foi planning, draw 
mg, designing, etc , intended for the developmental and ex 
perimental work lequisite to the oidmary conduct of the busi- 
ness, are charged as engineering cost 

The work of the engineering department may be divided 
broadly into three classes as follows 

(1) Work designed to procuie ceitain specific contracts 

for the factory 

(2) Work done in preparation foi oiders either m hand 

or that may be secured 

(3) Work done in fulfillment of specific conti acts 
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Thebe thiee classes of uigineeimg woik aie lespcctively 
consideted in the thiee sections which follow 

§ 165 (1) Engineering as a Commercial Cost 

Engmeuing wmk designed to seeme conti lets includes 
estimates and pcilnps designs 01 blue punts which die fui- 
mshed the piospeclne eustomei Such woik may vaiy fiom 
the design fot a hthogtaphed lettei-head, up to the plans foi 
a foity-stoiy skysciapei Such woik is puielv commeieial — 
a selling expense with absolutely no pi ice in pioduction costs 
Its intent is to sell the pioduct 01 output of the concern and 
its chaiactei is not alteied in any way b) the fact th it such 
woik is commonly done “befoie the eient” 

If a conti act is seemed, the estimate, plan, 01 design al- 
leady used m seeming tins conti act may peihnps be again 
used m its completion In such case the engmeenng woik 
takes on a twofold natuie As used to secuie the woik it is 
a selling expense As used to complete the woik it is a pio- 
duction cost (see § 167) and the total cost of the plan, design, 
01 estimate must be divided between the two classes of expense 
The proportion to be allocated to each is a mattei ot judg- 
ment The entire amount of such expense is sometimes 
charged against production cost when the conti act is seem ed — 
a practice justifiable only when it reflects the facts 

When the estimate or design is not used in subsequent 
constructive woik, it is, as stated, puiely a commeieial cost 
and its inclusion in pioduction cost is wrong 111 both theory and 
piactice, the lesults being absolutely useless tor costing pur- 
poses Enteied 111 selling costs such expenses mean something 
and give results of value, but entered m production costs they 
mean nothing and give false and misleading results 

Notwithstanding this condition, theie are manufactur- 
ers who insist on including such expenses m production cost 
If this is done it may be suggested that as between depart- 
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meats the numbei of pioductive horns or the numbei of em- 
ployees in a depaitment as compaied with the total numbei of 
pioductive houis 01 the total number of employees in the 
entile plant, does not affoid 1 piopei basis foi chstiibution, 
though in a depaitment it may be fan enough to distnbute 
such expense on a man-houi 01 sold-houi basis 

As piofits aie usually calculated as a peicentage added 
to cost, so expense of this kind may be segiegated to the sev- 
cial dcpaitmcnts on the basis of the total cost of all pioducts 
foi the penod in that depaitment as compaied with the total 
cost of pioduct foi the same penod 111 the entne plant Oi, 
since m such cases laboi is a piedommating element, the cost 
of such expense may, if piefened, be segiegated on the basis 
of pay-i oil distnbution 

3 166 (2) Engineering Divided between Commercial and 

Production Costs 

Engineenng woik done 111 piepaiation of oideis eithei 
m hand 01 that may be secuied, includes the making of de 
signs, patterns, 01 samples 111 anticipation of oideis, and also 
engineering 01 designing woik prepaiatoiy to filling ordeis, 
as for instance Jaquaid caids for weaving new patterns, new 
shapes of lasts for shoes, dies for advertising novelties, patented 
articles, etc 

Expendituies of this class belong in vaiymg piopoitions 
to production costs and to commercial costs In some in- 
stances such costs may consistently be chaiged to capital ac- 
count subject to depreciation, as for instance drawings, dies, 
foi ms, etc, which are likely to be of value over a penod of 
yeais In some instances the pioducts of such costs have 
a value as salable commodities, as for instance, sample shoes, 
lugs, and sample wares of other kinds Lasts, cutting forms, 
and othei 1 elated utilities frequently have a lapidly wasting 
value, and in such case, while they can lie chaiged to capital 
at the beginning of the year or season, they should be giad- 
ually absorbed in production costs during the yeai 
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The loss 01 diminution of \ 'tine imohed in the manufac 
tuie 01 use of goods fot simples is ot a puiely commeiual 
natuie, piopeily chaigcable to loss and gam accounts, and 
not to pioduction costs 

§ 167 (3) Engineering as a Production Cost 

Engineemig woik 111 fulfillment of particular conti acts 
comes cleat ly undei the geneial classihcation of manufactui- 
mg expense It includes detailed diaivmgs, designs, specifica- 
tions, etc , etc , tor the use of the pai ticulai concern on specific 
jobs It also frequently includes the cost of inspection 01 su- 
pei vision of pai ticulai jobs or conti acts 

Expenses of tins chaiactei aie a dnect chaige to pio- 
duction costs and moieovei aie easily chaiged to the piopei 
individual pioduction oidei nuinbeis As to this class of woik, 
the engtneumg depaitment can be consideied on the same 
plane as a duect pioducing depaitment and tlietefoie its pio- 
duct, instead of being segiegated ovei othei dnect pioduc- 
ing depai tments, can become a dnect chaige to goods in pio- 
cess When this is done, the individual items go to the piopei 
individual oidei nuinbeis, and the aggiegate goes to the con- 
ti oiling account “Process” (goods in one depaitment which 
have come theie after undei going the opeiations of anothei 
depaitment) in the next succeeding department which makes 
use of such diawmgs, designs, 01 specifications 

“Piocess” is charged in this case ralhei than the control- 
ling expense account of the succeeding depaitment foi the 
reason that the lattei chaige would tend to unduly enlaige 
the expense account and theiefoie appaiently 1 effect more 01 
less exaggeiated costs foi that depaitment — costs m which 
its foreman has no voice The chaige to expense m a suc- 
ceeding department should only be followed when theie is no 
means of allocating engineering costs to specific orders and 
it becomes necessaiy to diffuse them 

There are cases where the services of the engineering 
department on successive production orders m pi ocess are so 
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neaity alike in aveiage quantity and value that it may seem 
unnecessaiy to find the specific costs in each and every cise 
Thus, wagon and automobile spnngs are usually made on 
an avoudupois pound basis, hence, it may be a m ittci of moie 
mipoi lance to learn the engineeiing cost pel average pound 
of the pioduct m the cost penod, lalhei than a specific cost 
applied to a ceitam job the compensation foi which, aftei 
all, is calculated on a pound basis 

Wheie experimental woik is piopeify chaigeable to pio- 
duction costs, it may be distributed on the basis of the num- 
bei of dnect pioducmg hours in each depaitment as com- 
paied with the total number of dnect pioducmg houis in all 
departments 

§ 168 Rules for Distribution of Engineering Costs 

The conditions sui rounding engmeenng woik aie such 
that no haid and fast 1 ules can be laid down foi the distnbu- 
lion of its costs when these aie applicable to pioduction The 
local conditions and the plan of cost finding must be con- 
sideied The following 1 ules aie geneial 

(a) Services of a special engmeenng natuie, when the 
time involved is detei mined by the needs of the individual case, 
may he chaiged to older numbeis on the “specific cost” plan 

(b) Seivices of a moie or less geneial natuie, the time 
of which can be fan ly equalized between the vanous 01 dels 
m piocess to which they apply, either with 01 without lefer- 
ence to the quantities involved, may be handled on the “list- 
pel centage” or the “sold-houi” plan with the possibility ol 
“specific costs” m addition when so desned 

(c) Seivices of a moie 01 less geneial nature wheie the 
time applied to vanous oiders m process can be better calcu- 
lated on the basis of the unit lather than that of quantity 
involved in the 01 del, may be handled on the “list-pei centage” 
plan with the possibility of specific costs in addition when so 
desired 
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§ i6g Patterns 

The treatment of patterns is much akin to that of the 
pioduclion work of the eng, meet mg department In some 
eases the cost of patterns can be chaiged to customcis bene- 
fited theiefiom and does not then appeal in production costs 
at all, and again in some cases pattei 11s aie capit limed and then 
lepans chaiged to a maintenance account 

Inasmuch as patterns (wooden) aie a wasting asset 111 
both the physical and commercial sense many conservative 
manuf ictuieis piefei to mimed 1 itely absoib then cost into 
cui lent pioduct on the basis of a ducct chaige to foundiy 
cost, 01 equally to all departments contributing any duect 
productive laboi to pioduct made m whole 01 m pait fiom 
patterns, oi on the basis of the numbei of pioductive horns 
m each of the vanous depaitments contributing to the work 
made with the use of patterns as compaied to the total numbei 
of pioductive houis of all depaitments contributing to such 
woik 

§ 170 Purchasing Department 

The costs of the pui chasing department aie a piopei 
chaige to manufacturing expense Speaking bioadly, the 
puichasmg department is nevei a clnect pioducmg department 
It is entnely subsidiary to the depaitments it selves, and its 
costs aie to be equitably allocated among them — a piocess 
sometimes of consideiable difficulty 

The first featuie to be consideied m determining the 
measure of usefulness of this department to the pioducmg 
depaitments is the amount of material and supplies consumed 
by each of them The question is immediately laised — Shall 
the amount be consideied m a financial or a physical sense 7 

It is obvious that neithei affoids a satisfactory basis for 
the distribution of purchase costs The skill, time, and tiouble 
expended by the purchasing depaitment in any paiticulai case 
are measured neither by the value nor avoirdupois of the 
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malenal 01 aiticle pui chased Piactically it is impossible to 
amve at any satisfactoiy basis of adjustment Pei haps all 
things consideied, the best that can be done is an aibitiaiy 
depaitment chaige, 01 a chaige on the basis of an aveiage of 
puces and weights of commodities issued to each depaitment 
dm mg the cunent cost penod This lattei plan takes cogniz- 
ance of bulk as well as value, and the law of aveiages must 
be depended upon foi a fail final lesult 

It may peihaps seem a moie logical plan foi the pui chas- 
ing depaitment to keep time recoids of all woik done m the 
pui chase of material and supplies for the difteient depaitments 
Theoi ctically this may be collect, but in piacticc the duties of 
pui chasing depaitment employees aie so numeious and vaned 
and so difficult of just distnbulion over matenals pin chased, 
as to make such a plan geneially impractical In individual 
cases it may peihaps be used to advantage but it ceitamly is 
not feasible as a rule 

§ 171 Stores Department 

The difficulties of piopeily distnbuting expenses in the 
stoies depaitment aie similar to those found m the distnbu- 
tion oi pui chasing depaitment costs, with the additional fea- 
tuies of freight, expiessage, and hauling on inbound 111a 
teiul to be consideied 

In the handling of stoies, bulk 01 weight seems to be 
the moie logical basis foi expense chaiges On the other hand, 
a pound of wood sciews may cost as much for stoiage and 
caie as do twenty-five pounds of non castings A basis of 
expense chaige founded 011 both bulk and cost would peihaps 
be the fanest method of appoitioiung charges 

In theoi y, inbound cat lying chaigcs should be added to 
the pui chase cost of the incoming malenal Undei the list- 
peicentage plan of distnbuting costs this is perhaps piactical 
Undei the specific cost plan the clencal labor involved is 
oidmanly so excessne as to be almost piohibitive 
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When inbound canvmg chaiges me not added to stoics 
costs da eel, then ‘Fi eight Es.pi ess and Diayage” items can 
be chaiged to the stoies depaitment account and be even- 
tually absoibed by the vanous pioducmg depaitinuits 

It is not only possible but undei eeitam conditions de- 
snable to apply the lugei items of incoming canymg charges 
dnect to the cost ot the mitenal hi ought in, while the smallei 
items ate diffused Undei this plan special caie must be t iken 
to see that the depaitment and the individual oidei numbei 
which use the freight-burdened matenal, do not get an over 
application of freight costs 

§ 172 Plant Management 

The activities of the plant nianaget and supenntendent, 
and of then lespective oihee foices, belong almost entuely to 
the pioduction department, and have little it anything to do 
with commeicial costs Ihe pay 1 oil is occasionally used 
as a basis foi distributing the cost of plant management over 
the various depaitments The plan is faulty as the amount 
paid in wages in the seveial depaitments has little 01 no con- 
nection with the cost of supei vision The bases of allocation 
most fiequently employed in the distubution of management 
chaiges aie 

(a) The numbei of employees in each of the seveial de- 

partments 

This plan proceeds on the assumption that the attention 
of the plant manageis and then assistants is given to each 
depaitment m propoition to the numbei of employees theiem 

(b) The unpoitance 01 value of the pioduct of each 

individual depaitment as compaied with the 
value of the pioduct of the plant as a whole 

This plan assumes that official attention will be dnected 
more laigely to those depaitments which conti lbute matenal 
and workmanship of peculiar chaiactenstics and theiefore of 
peculiar importance 01 value The distribution of plant man- 
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igemcnt cost on this basis is amved at aibitianly aftei a 
caieful consideiation of the facts involved Such distnbution 
should be checked by occasional tests extended ovei a week 
at a time, both the officials and their cleiks lecording time 
spent on woik which can be allocated to one 01 anothei of the 
deputments 

(c) The amount of supeivisoiy attention given to the 
respectne foiemen 

This plan proceeds on the assumption that official at- 
tention will be most laigely dnected to those depaitments 111 
which mtncacies and possibility of congestion are most liable 
to occui The segregation of costs undei this plan, as undei 
the piecedmg plan, is an arbitiaiy appoitionment amved at 
aitei a caieful consideration of the facts involved Occa- 
sional tests will piove its appioximate accuiacy 

It sometimes happens that cleiks in the executive office 
have duties of such a natuie as to bung the segiegation of 
then cost within the scope of some othei plan than heie out- 
lined I11 such case the cost of their sei vices is, of couise, dis- 
tnbuted on the piopei plan independently of the lest of the 
executive office 

§ 173 Administrative Costs a Pro Rata Expense 

No business can succeed without an executive organiza- 
tion, and the measuie of its success is largely determined 
by the ability of its executive force The costs of this execu- 
tive oiganization come undei the head of pio lata expense, 
1 e, items of cost which enter into both the manufactuimg 
and commeicial ends of the business At times the admims- 
tiative costs belonging to the two classes are readily diffeien- 
tiatecl and when this is the case the accounts capable of this 
closer classification may be eliminated fiom the pio rata group 

Local conditions must govein the division of adimmstia- 
tive expense as between manufacturing and selling Where 
the factory plant is entirely separated fiom the general office 
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01 commeicial headqiuutei s, and the concern maintains a fac- 
toiy office with its own sepaiate oiganizatton, then the pio- 
latmg opeiation is a clean-cut one Wheie the business is 
hugely inn ftom one geneial office the division is not so sim- 
ple and is to be detei mined by good judgment and local con- 
ditions As a rule, the huger pait ot executive costs aie com- 
mercial and not pioperly chaigeable to pioduction costs 

{5 174 Departmental Distribution of Administrative Costs 

Executive costs which piopeily belong to pioduction are 
spieacl ovei depaitmenls on the basis ot the diiect-pioducmg 
houis m each depaitment as compiled with the total of dnect- 
pioducing houis 111 the plant 

Wheie diffeient manufactui ing concerns aie establishing 
a common standaid of cost chaiges, and dcsne to standaidize 
their puiely executive expenses — not including work of a senn- 
clencnl nature, the value of which may be measured by 01- 
dmary standaids — a charge of 2 % of the pioduct is suggested 
Thus, if one of the factones has an output of a cost value 
of $500,000, 2 % is to be added to this foi executive expense, 
bunging the total cost of pioduct up to $510,000 

The cost of the cost department itself is piopeily chaige- 
able to production and is distributed on the basis of pioductive 
houis 111 the seveial depaitmeuts as compaied with the total 
number of pi oductive horn s m the entn e plant 

Sj 175 Maintenance and Depreciation 

Maintenance cost, eithei when treated duectly 01 handled 
through a leseive account, is spiead ovei depaitments on the 
basis of the money invested 111 each m the piopeity to be 
maintained 

In segiegatmg depieciation ovei depaitments, the same 
geneial pnnciples apply as 111 other f 01 111s of expense As 
fai as possible the depieciation occuiiing m each depaitment 
must be chaiged to that depaitment The lemainmg depie- 
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ciation, which cannot be thus equitably diffused, is to be pio- 
lated ovei the whole plant, as moie fully set ioith 111 § 116, 
“Maintenance and Depieciation Chaiges” 

^176 Power Plant 

When powei is pui chased, its cost is distributed equit 
ably on the basis of hoise-powei used by each depat tment 
When powei is geneiated the powei plant is pieferably tieated 
as a sepai ate and distinct depai tment, to be diffused as a 
whole by hoise-powei units, as set forth in Chapter XV 

When the powei factoi is not consideied as a unit, and 
the cost of engineers, stokers, fuel, and othei accessones of 
the powei house are tieated separately, an appoitionment 
should be made 111 each case foi eveiy depai tment affected 

Regai dless of whcthei the powei factoi is tieated as a 
unit 01 not, the following factoi s of pioduction cost should 
be independently segiegated over depai tments 

(a) Heat to be spiead over depai tments on a basis of 

ladiation 

(b) Electric cui lent foi lights 01 power to be spiead 

ovei depai tments on a basis of cui lent used, 
as descnbed in Chapter XV 

(c) Compressed ail to be spiead ovei departments either 

on an arbitrary basis 01 preferably thiough 
means of tests, as descnbed in Chapter XV 

Wheie the powei unit is not detei mined, the power-house 
expense, aftei deducting the foiegomg distnbution, may be 
spiead ovei depai tments on a basis of horse-power needed and 
used bv each Fuel may be treated on the same basis, as also 
any othei analogous power chaiges 

Fuel is, howevei, to be excepted fiom this geneial state- 
ment when it is used foi pui poses othei than geneiating steam 
(See § 178 ) 

Wheie gas 01 oil is used as a power fuel, it will, of course, 
take its place in the cost of the powei unit just as in the case 
of coal 
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In cases whete live steam is not only used foi powei, but 
toi boiling watei, heating diy houses, etc, a division of 
steam geneiatmg costs should be made befoie any pm turn is 
applied to powei costs in any foim 

§ 177 Power Included in Rent Charge 

Wheie space in a “powei building” is lented foi manu- 
factuimg puiposes and powei is furnished without additional 
cliaige, 01 wheievei powei is included 111 lent chatges, the 
two items of lent and power must by some equitable means 
be sepai ated so that each of these cost factois may leceive its 
piopei distribution 

In some cases the division is unavoidably aibitiary 
Sometimes the landloul is willing to assist by a statement of 
bis powei costs Not nifiequently, howevei, the kndloid is 
himself unable to make any intelligible statement of costs and 
the accounting depaitment must then make its own calculations 

Wheie this is the case, eithei the cost of power may be 
based on chaiges foi powei m neaiby plants wheie power is 
purchased, 01 the rent may be based on the squaie foot lental 
late without powei in nearby buildings of a similar character 
After either powei cost or rental cost is determined, the de- 
termination of the othei cost factor is a meie matter of sub- 
ti action In the case of rent the departmental distribution 
will be on the basis of flooi space and in the case of powei on 
the horse-power used by the department 

§ 178 Fuel Other Than for Power 

Coal When coal is used for forges or foi purposes 
not immediately connected with the generation of powei, it 
has no connection for costing puiposes with coal used for 
power purposes, and the two should not be inteimingled in a 
common account The cost of coal not used for power pur- 
poses must be divided among the departments on a basis ot 
fuel used, determined either by occasional tests of actual fuel 
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consumption, 01 by the use of containers of known dimensions 

Natural Gas Wheie natural gas is used as fuel 111 smelt- 
ing tuinaces, foiges, 01 othei places, local conditions must 
govern the distribution of its cost In some cases gas is sup- 
plied at a flat late Under such cn cumstances meteis aie not 
usually installed, and an equitable division of the cost of gas 
will have to be based on estimates of the pi opoi donate use of 
the vanous departments, 01 the division be made on such 
othei basis as seems to give the most accuiate results Wheie 
meters aie used the mattei is, of couise simple, each depait- 
ment being charged with the amount of gas actually consumed 

Fuel Oil Wheie oil is used for fuel it should propeily 
cairy with it handling charges as well as the cost of the ciude 
oil The cost of operating stoiage tanks, pumps, pipe lines, 
and special containers is piopeily added to the pncc of the 
oil itself, the total cost being distnbuted ovei depaitments 
accoi ding to the amount of oil used by each 

Sj 179 Light and Water 

If gas 01 elecliic cui lent is piu chased fiom independent 
sources for light pui poses, the charge is, of course, specific, 
and spiead over depaitments on a basis of benefits derived 
This is best arnved at by metei leadings, or if sepaiate 
metus foi the vanous depaitments aie not installed, it may 
be ai rived at with fair accuiacy by a considei ation of the 
number of burneis 01 lamps in each depaitment and the length 
of time these are m seivice 

In cases wheie the factory geneiates its own electnc 
cui lent the cost of lighting, as accuiately as can be ascei tamed, 
will be sepai ated fiom that ot powei and spiead over the 
vanous depaitments as in the case of current pui chased 
Wheie power costs are not found as a unit, the chaige for 
light must come through an equitable pio mta distnbution of 
the cost of fuel, engineers’ and fiiemen’s wages, etc 

Where water is purchased, its cost is diffused over the 
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depai tments by metei leidmgs on the basis of benefits leceived 
Wlieie the pi int has its own watei supplj, the cost of pump 
mg, maintenance of watei phut etc, is chaiged ovei de- 
pai tments, pieferably on the basis ol metei leadings, 01 if 
metei s me not installed, on the basis of benefits tetcived as 
ncaily as can be ascei tamed 

§ 180 Supplies Oil and Waste 

Wlieie the quantities aie laige, supplies of this natme 
should be issued to mdiuduil depai tments by tequisition m 
ordei to pi event extiavagance When this is done each de- 
pai tment is, of couise, changed with the amount actually used 
When the quantities aie not sufficient to justify this, penocli- 
cal tests may be made to ascei lain the piopoitionate quanti- 
ties consumed by the vanous depai tments, and the lesult of 
these tests be used as a basis foi distnbution of the total cost 
It may be said m passing that in some plants no lestnctions 
aie placed upon the use of lubncating oil, the management 
preferring to beai the expense of a possibly extravagant use 
lathei than to run the usk of hot and worn bearings due to 
an insufficient oil supply 

§ 181 General Factory Supplies 

These consist of such ai tides 01 materials used about the 
plant as do not entei into the pioduct as a pait of the material 
element Files, hacksaw blades, dulls, blooms, towels, and 
soap aie examples of chaiges of this kind Wheievei possi- 
sible these items should be diawn fiom the store-room by 
lequisition and such lequisitions be chaiged dnectly to the 
depai tment benefiting Wheie a lequisition system is not m 
use, or where for any othei reason such costs cannot be posi- 
tively allocated, a more general distnbution is necessary, 
best perhaps on the basis of the employees m each department, 
as compared with the total number of employees m the plant 
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§ 182 Miscellaneous Services and Expenses 

Association Costs These aie dislnbuted on the basis 
of the nurnbei of employees m each depaitment as compaied 
with the total numbei of employees 111 plant 

Inspectors Wheie not dneclly chargeable to specific de- 
paitments, inspection cost may be divided between the de- 
pai talents benefited, either aibitiaiily 01 on such otliei basis 
as local conditions may suggest 

Tool-making and Repairing Wheie not cliaigeable di- 
lectly to depai tments costs of this natme may be distnbuted 
on the basis of the numbei and chaiacter of machines 111 each 
of the machinery depai tments 

Cai pouters and Painters Wheie used on pioduct in a 
geneial way but not dnectly applied to individual oideis, noi 
yet to specific departments, 01 wheie foi othei leasons it can- 
not be allocated dnectly, this cost may be aibitiaiily divided 
between the depai tments benefited, 01 be distnbuted on such 
other basis as local conditions may suggest Presumably a 
poitiou of this cost applies to lepans and will be distnbuted 
undei maintenance 

Millwrights Where not dnectly applied to individual 
oiders, this cost can be absoibed on the basis of aveiage ser- 
vice lendeied, as detennmed by lecoids and occasional tests 
Porteis and Messengers Distnbute this cost on the ba- 
sis of (a) natme of seivice between ceitain individual de- 
partments, or (b) numbei of employees in each depaitment 
as compaied with the total numbei of employees in the entire 
plant, or (c) an equal division between the depai tments 
benefited 

Tnickmen and Elevator-men When not leadily applied 
to specific departments, the cost of this seivice can be spiead 
over each department moie 01 less directly benefited, on the 
basis of the numbei of its duect-producmg houis, as compared 
with the total number of direct-pi oduction hours m all de- 
partments benefited 
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is 183 Taxes and Insurance 

These costs xie to be distributed on the basis of the 
unounts invested in the \aiious dep'u Lments By the amount 
invested is meant not only the amount invested in buildings, 
machmei), and equipment, but also the a\eiage amount 
involved m the volume of pioduct passing thiough the paitic- 
ular depaitment 

Where the plant is heated as a sepaiate factoi, as dis- 
cussed in Chapter XIII, taxes and insiuance aie absoibecl in 
the geneial plant chaige and aie distnbuted in combination 

Where taxes aie charged dnectly to cost, the most equit- 
able method of diffusion is to chaige each cui lent month 01 
peuod with its pio lata pioportion of the estimated annual 
amount of the tax When actual payment of these taxes is 
made, such payment is chaiged against the leserve account to 
which the pro rata debits to cost weie credited 

Insurance being usually paid foi m advance, is just the 
revei se of a lesetve and its amount is enteied in a suspense 
account and earned as a negative asset Then, as the month 
oi cost peuod is passed, the “earned premium” is chaiged into 
costs and is credited to the Insuiance Suspense Account 

§ 184 Technical Library 

This may include both bound volumes and cm tent period- 
icals In some cases the cost of the hbiaiy may be ticated as 
an asset, but the bettei plan is to absoib its cost 111 oveihead 
expense as time piocceds Wheie the hbiaiy is maintained 
for any 01 all of the employees indiscriminately- — as is veiy 
geneially the piactice m modem institutions — the cost may 
be spiead over depai lments on the basis of the numbei of 
employees 111 each, as compared with the total number of em 
ployees m the plant 

The piopnety of debiting production costs with the ex- 
penses attached to a technical hbiaiy is haidly open to ques- 
tion The importance of such a libiary cannot be emphasized 
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too stiongly, not only foi its dnect technical value, but also 
foi its general effect on the men and the mduect effect on 
pioduction, 1 e, the new ideas more 01 less directly devel- 
oped from its use which mure to the benefit of piocesses and 
pi oduction 

lechnical hbianes aie becoming more and more a fea- 
tuie of the modem plant, and the investment in such a hbiaiy 
is apt to produce gieatei 1 etui ns, direct and mduect, than 
almost any other investment of equal amount in the plant 

§ 185 Safety Reservations 

The Ovei, Short and Damage Account (§ 154) may be 
established eithei depai tmentally 01 foi the factory as a whole, 
as may seem best in the individual case If established with 
the depai tment as the unit, this 111 itself gives depai tmental 
segiegation When the unit is the entile plant, and a reserve 
account is maintained 111 anticipation of ovei, shoit and dam- 
age losses, then such leseivation can be chaigcd to de- 
pai tments on the basis of the numbei of pioductive employees 
111 each depai tment, divided into the total cost of goods (lia- 
ble to damage) passing thiough the department 111 a given 
period This gives the aveiage value of goods per productive 
employee A total is made of these averages and the percent 
age the aveiage of each department is of the total average, 
gives a basis for distnbution of losses of this natuie 

When the account “Variation of Weights and Measures” 
(§ 156) is kept, and an amount equal to 2% of the total ma- 
tenal diawn from stores each petiod is chaiged to it and passed 
to the ci edit of a leserve account called “Reserve for Valuation 
of Weights and Measuies,” this 2°/v leseive will be distnbuted 
each cost penod on the basis of the aveiage value of material 
and supplies used by the various and seveial departments as 
compaied with the entire pui chases for the penod 

When a “Factoi of Safety” account (§ 157) is main- 
tained, its reseive may be distnbuted over depai tments on a 
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basis of the 1111011111 of expense chained to each depai tment 
as compai eel with the tot d expense 

§ 186 Miscellaneous Manufacturing Expense 

Tins is one of those gencial accounts which aie so often 
abused and utilized as dumps foi inefficiency or mdifteience, 
and which theiefoie need fiequent and caieful sciutmy The 
cost of miscellaneous manufactuiing expense can be absoibed 
on a basis of (a) the net amount of otliei expense chaiged 
to each depai tment as compaicd with the total expense toi the 
period, 01 (b) the numbei of employees 111 e ich depoitment as 
compaied to the total numbei of employees 111 the plant 
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SPECIFIC PLANS FOR DISTRIBUTION OF 
EXPENSE OVER PRODUCT 

§ 187 Diffusion of Expense over Product 

The depai tmental segiegation of expense is piactically 
the s ime m any plan of accurate cost finding When, how- 
evei, we come to the dncct diffusion of expense ovei pio- 
duct, we find shaiply diveigent methods The selection of 
the paiticulai method will depend to some extent upon phy- 
sical conditions 111 the plant and upon the plan of laboi lecoicls 
maintained 

As alieady stated theie aie in common use five methods 
of diffusing expense ovei pioduct lhe chaiacteustics and 
the advantages and disadvantages of each aie more fully 
consideied in the piesent chaptei 

§188 The Percentage Plan of Distributing Expense 

Undei the percentage plan, the laboi cost or laboi and 
matenal cost of each job is ascertained and a ceitam pel 
centage is added thereto foi expense burden This peicent- 
age of expense is eithei estimated 01 detei mined fiom the 
records of past pei formance 

Undei simple conditions wheie the piocesses and pio 
ducts aie fairly umfoim 111 character, the loading of expense 
bui den on the basis of duect pioduction labor costs is leason 
ably accuiate, but as conditions become moie complex the 
method loses such accmacy as it had until finally it cannot be 
safely employed 

Thus if the productive labor cost of a given department 
amounts to $6,000 per month, and the duect manufacturing 
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expense, togcthei with the segiegition of oreihead costs for 
tint depaitmcnl, amounts to $3,000 111 the same peiiod, it is 
cleai that the bin den to be diffused is 50^ of the dnect laboi 
Also it the expense is diffused on this basis, the lesults m 
the case of a single shop 01 a depaitment with maelunes all 
of a sumhu kind, appioximately of the same size, peifoimmg 
piaetically identical opeiations and employing opeiatives of 
a fanly well avetaged late of compensation, aie not veiy 
fat fiom coiiect 

When, howevei, such a method is applied to a shop 01 
department m which laige md small machines, cheap and 
highly paid laboi, heavy castings and small mtegiants, aie 
all simultaneously involved, the method is no longei tiust- 
woithy On the contiaiy, it is absolutely unscientific and 
unsafe 

The leason foi this is found m the vaiymg natme of 
the chaiges involved which cannot piopeily be taken in bulk 
and diffused ovei pioduct equitably on the basis of labor 
cost Thus, the expense buiden must take cognizance of the 
interest factoi, the vaiymg space occupied by diffeient ma- 
chines, the vaiymg volume of powei requned to dnve these 
machines, the varying rates of depreciation, the vaiiations of 
laboi efficiency, of supeivisoiy 1 equn ements, etc, etc, which 
beat no duect 1 elation to the cost of labor The cost of laboi 
is then an absolutely aibitiaiy basis of clisti lbution, beaimg 
no necessaiy 1 elation to the expense buiden of pioduct, and 
selected as a basis of distribution only because it is convenient 
The weight of the pioduct might be taken as the basis of 
expense chstiibution with equal logic, and on a simple, unvary- 
ing pioduct wlieie expenses tun with reasonable umfoinuty, 
weight would woik as well as would laboi cost Theie is 110 
leason foi selecting either 

The following quotation gives a good geneial view of 
the diffusion of indirect expense on the basis of duect laboi 
cost 
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“By reason of its simplicity, this method of distnbnting 
mdnect expenses is 111 moie geneial use than any otliei The 
pnnciple upon which it is based is that the pioduct inci eases 
m value accoiding to the amount of laboi added to it, and 
that the grcatei the amount of laboi involved in the nvinu- 
factuie, the gi eater the expense lequned to supeivise this 
laboi and conduct the business 

“This, consideied as a general pnnciple, is hue within 
the limits of its opeiation, but it is seriously questionable 
whethei it covers the whole field There aie many othei fac- 
tois m pi oduction besides labor, and these aie fiequently of 
such pionnnence that they dominate 01 chaiactenze the sit- 
uation * * * 

“Let us assume that theie aie seveial clepai Intents 111 
a factoiy which differ among themselves in piocess and equip- 
ment It is almost certain that theie aie mdnect expenses 
pecuhai to some of these clepai tments which beai no 1 ela- 
tion to any of the othei depai tments Let us fuither assume 
that the pioduct manufactuied embiaces a numbei of articles, 
some of which pass thiough all depai tments and othei s 
thiough ceitam depai tments only It is quite cleai that, if 
the pei cent of mdnect expense is ascertained in each of these 
depai tments separately, some would show a consideiably laig- 
ei late than others Consequently, if an aveiage late is used 
foi the entiie plant, instead of a sepai ate rate foi each de- 
pai tment, some ai tides will be chaiged with an excessive 
amount, while otheis will not leceive their due slrue of the 
mdnect expenses actually inclined in their manufactuie + * * 

“Suppose a manufactuiei finds that lie ernnot meet com- 
petition on ceitam articles without 1 educing the cost of then 
manufactuie, 01 else paying a loss out of the pioht derived 
from the pi oduction and sale of othei ai tides * * * It 
might be supposed that the piopei thing to do is to lowei 
the laboi cost by cutting wages 01 lining cheapei workmen, 
for by so doing he not only saves the diffeience in wages, 
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blit the cost of these ni titles will be buulcned with 1 simllei 
p«u t of the indiiect expenses But it would be nbsuul to act 
on such a suggestion, since lowcung the wages of the men has 
not the slightest influence on the tine induect expenses, and 
the lining ot cheapei woikmcn would, m all piobabtlity, only 
sei ve to make them gieatei at the veiy point whcie they would 
be shown to have deci eased 

“It is distinctly ippaient that theie must be something 
vitally wiong with such a system of hgunng costs As befoie 
stated, the tiouble lies m the avuage late, which makes it 
necessaiy to oveicliaige some ai tides and undeichaige otheis 

‘While it has been shown that accmate lesults can be 
ohtamed m but few cases wheie an avciagc late of distnbu- 
tion ovei the plant as a whole is used, it must be kept in mind 
that if this method of distubution is calculated depai tmental- 
ly, the objections that have been stiongly emphasized veiy 
often disappear, and the lesults would be all that could be 
desired ”* 

§ 189 Percentage Plan as Affected by Variations of Labor 
Cost 

If the peicentage plan is employed, to he most effective 
it should be based on the foiu-week 01 monthly cost penod, 
and not on long time aveiagcs Befoie the advent of the 
moic scientifically devised cost systems of the piescnt day, 
when the peicentage plan was used — because nothing bettei 
was known — the usual plan was to deteimme costs annually, 
the peicentage of expense buiden being deiived by compaiison 
between the figuies lepiesentmg expense and those lepiesent- 
mg labor, 01 laboi and matenal combined foi the piecedmg 
yeai Such long diawn aveiages cannot be safely relied 
upon 

As a broad example of how little laboi cost can be de- 
pended on as an equitable basis of loading oveihead buiden, 

* Nicholson, factory Organization and Costs pp 41 44 
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unless taken foi shoit penods and undei caiefully watched 
conditions, the case of a top-hand woiking alongside an ap 
pi entice 01 ‘cub” may be cited Ihe lattei’s skill has pei- 
chance come to equal that of the top-hand and on ceitain kinds 
of woik he can turn out as laige a volume as the foimei Yet 
theic is a wide diffeieiue in wage rates, and as a lesult on a 
peiccntage basis the top-hands woik is loaded with a much 
heaviei buiden of expense than is the appi entices In the 
following lllustiation of this vauation, the wage of the top- 
hand is assumed to be twice that of the cub” In the thud 
column aie shown the lesults if an aveiage wage be taken as 
the b isis m finding the pnme cost 


lop Hand Appieutice A wage' 


Time consumed 

Units of product 

5 hours 
100 

S hours 
100 

5 horns 
100 

Mateml cost 

Laboi cost 

$1 00 

I 20 

$1 00 

Go 

$1 00 

90 

Prune cast 

Expense buiden (50% of hboi cost) 

$2 20 

60 

$1 60 

VO 

$1 90 

45 

lot'll pioduction cost 

Cost per unit 

-tn 

to 

Sg 3 

GO 

$1 90 
019 

$2 35 
0235 


§ 190 Percentage Plan as Affected by Variation of Produc 
tion Speed 

Again, m the case of two machines of like chaiactei but 
of different speeds, the one tui rung out twice as gieal a volume 
of pioduct as does the othei, we will find an equal unceitamty 
m the diffusion of expense burden undei the percentage plan 
Thus if the opeidtoi of the high-speed machine receives twice 
the wage paid the opeiator of the low-speed machine, it will 
be seen that the expense buiden per unit estimated as a pci 
centage of labor cost, is the same in either case 

This is obviously incoiiect High pioduction meins low 
buiden and low pioduction means high burden The fact- 
demonstrated by piactical experience show that while the 
fast machine requires more power, it does not lequne twice 
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as much, noi is the weai and ten of the lapidly moving ma- 
chine twice as gi eat as on the slowei moving machine These 
fictois ate the only ones distuibed by the mciease of speed 
The cost ot sp ice, supei vision, intei est on m\ estment, and 
all of the othei items ot o\eihead buiden lcmain the same 
The amount oi expense buiden pei pioduction unit of the fast 
machine should then be matenally lowei than that of the 
slow machine 

The following lllusti ation shows the inequitable distn- 
bution of expense buiden undei the cucumstances I he fiist 
column shows the expense buiden on the pioduct of the slow 
machine the second column shows the expense buiden on the 
pioduct of the high-speed machine when the wage paid its 
opeiatoi is twice that paid the opeiatoi of the slow machine, 
the thud column shows the expense buiden on the output 
of the iapid machine when one-thud moie wage is paid its 
opeiatoi than is paid the opeiatoi of the slow machine 


Time consumed 

Units of product 

Slow 
Machine 
Hourly 
Wage 15c 

S hours 
SO 

Rapid 
Machine 
Hourly 
Wage 30c 

5 hours 
100 

Rapid 
Machine 
Hourly 
Wage ~oc 

5 houis 
100 

Mateual cost 

Labor cost 

$5 00 

75 

$10 00 

1 50 

$10 00 

1 00 

Pnme cost 

Expense buiden ( 50 % of laboi cost) 

$5 75 

37 

$n 50 

75 

w 

ca O 

O O 

Total pioduction cost 

Average per unit 

$6 12 
1224 

$12 25 
1225 

$u 50 
115 


If the laboi cost foi the fast machine weie identical with 
that of the slow machine, the buiden of expense would be the 
same in either case, which is obviously inconect, since the 
output of the faster machine must stand the added expense of 
both mci eased powei consumption and inci eased weai and 
teai 

It is appaient that theie is a point at which wages could 
be fixed wheie the expense burden would be pioperly dis- 
tnbuted, but it is equally apparent that any system of expense 
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diffusion that lequires a wage adjustment 111 each case foi 
a pioper distubution of expense, is fundamentally and fatally 
defective 

§ 191 Percentage Plan Based on Material Cost 

Ihe cost of mitenal beais even less 1 elation to ex- 
pense than does the cost of laboi Rent, he it, light, powu 
telephone seivice, non-pioductive labor, executive salat les 
etc, etc, ate usually not affected in any way by the cost of 
the mateiial which must beai the burden of such expense 

As a good example of the fallacy of distnbuting expense 
on the basis of matenal the case of two journeymen manu- 
facturing jew eh y may be cited, both of whom weie woilung 
undei piccisely the same conditions, in the same envnonment 
aud 011 the same pattern, yet one wis making a sunbmst of 
gold set with diamonds, while the second was making a sun- 
burnt of cheap yellow metal set with 1 limestones This is 
an extieme case but one which actually occuned thiough the 
taking on of special woik out of the manufactmei s legulai 
line of pioduct 

Under such cncunistances the buiden of expense should 
be precisely the same foi both pioducls, but, if diffused on 
the basis of matenal, the first job would have an enormous 
buiden of overhead expense while the second one would have a 


veiy small one The following illustration shows the inequal- 
ity of such a distribution 

Time consumed 

a 

20 hours 

D 

20 hours 

Units of product 

1 

1 

Matenal cost 

$1,00000 

$10 00 

Labor cost 

8 00 

800 

Prime cost 

$1,008 00 

$1800 

Expense burden (5% of material cost) 

SO 00 

SO 

Total production cost 

$1,058 00 

$1850 


Inasmuch as theie is no leal 1 elation between the cost 
of matenal which goes mto product and the expense buiden 
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which tint pioduct should bcai, the employment of the plan 
sometimes bungs about ibsuid conditions Thus if unus- 
ually high-pi iced matenal is loaded with the usuil peicent- 
age of expense buulen, it ahsoihs costs that do not exist and 
which weie not inclined On the otliei hand, exceptionally 
low-puced matenal does not beai its piopoition of the expense 
buulen that ictually exists and which it piopulj' incuuecl Of 
couise, the oveichaige on high-pi iced matenal might offset the 
undeichaige on low-pnccd matenal lesulting 111 a fan avei- 
age cost, but even it this happened to be the case, a fan 
aveiage cost is not what is wanted, nm is a possible balancing 
of enois a safe basis foi even an axeiage cost 

The only aigvunenl m favoi of the peiccnlage plan is 
its compaiative simplicity in opeiation Whete the piocluct 
is umfoim, piocesses unvaiying, costs not liable to change, 
and the conditions sun minding piocesses and output devoid 
of distui bmg influences, it may peihaps be used to advantage 
It is not, howevei, to be commended eien undei these favoi- 
able conditions 


§ ig2 The Man-Hour Plan 

Under this plan the total numbei of dn ect-pi oductivc 
horns of laboi m each clepaitment foi each month or cost pei- 
lod, is divided into the total amount of the manufactunng 
expense 111 that deputment foi the same penod, theieby ai- 
nving at a constant pei pioductive hom in each depaitment 
Each shop oidei m piocess can then, in each successive clepait- 
ment, be loaded with an amount of oveihead expense or bui- 
den, equal to the numbei of pioductive boms it has consumed, 
multiplied by the departmental constant This difteis fiom 
the peicentage plan 111 taking the horns of laboi instead of the 
cost of labor as the basis for distubution of expense Undei 
the man-houi system the cost of laboi — fiom the standpoint 
of expense distribution — is of no importance In other woids, 
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the man-hom ehaige is a time cliaige without 1 elation to labor 
cost 

The man-hour plan of distnbuting nianufactuung ex- 
pense is much moie logical, moie geneially available, and 
moic Tccuiate than is the peicentage plan Each employee m 
a factoiy, whether man, woman, 01 child, lequues the same 
amount of attention m a geneial way as does the next one 
Fach employee must have his place on the pay 1 oil, time le- 
poits to be accounted foi, a peg 01 loekei fm his clothing, 
toilet facilities, soap, towels, wash watei, dunking watei, 
casualty msuiance, etc , etc , and it costs no moie in one case 
than in anothei, no mattei what the clift eience m wage lates 
may be Also, foi all piactical pui poses each employee takes 
up an equal amount of factoiy space physically, and, if he be 
a slow woikei, is naiiowmg the possible volume of output of 
pioduct of Ins depaitment even though he be a low pi iced man 

By applying a cost pei horn foi buiden, the “on-cost 1 ' 
is, as stated, in effect a time charge — a toll chaige foi the 
benefit acciumg fiom the use of the depaitment’s conveniences, 
based, as in the case cf the long-distance telephone, on the 
length ot time these conveniences aie used and not on the 
amount of money involved m the opeiation, — or in the case 
of the telephone, m the conveisalion Ihe labor hours by 
which this tune is measured is merely a convenient way of 
ai living at the time the particulai job is “on the line ” 

Wheie the man-hour plan of distribution is to be em- 
ployed it should, by all means, be used independently in each 
individual department A man-hour constant taken for the 
factoiy as a whole is absolutely valueless as far as accurate 
cost finding is concerned 

The logical time foi spieadmg costs by the man-hour 
plan and the necessaiy tune feu exact lesults is at the close 
of the month 01 the cost penud It occasionally happens, 
howevei, that pioduclion costs aie desued befoie the close of 
the cost penod and then some slight element of guesswork 

16 
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must entei into the calculation, even though in a going insti- 
tution the man-houi late should at all tunes be maintained at 
a fan ly close mean aveiage 

As a mattei of fact, many shops within the autlioi h 
knowledge obtain the m in-hom constant but fotu times a yeai, 
and sectiie fan ly accuiate lestilts, especially wheie the line 
of pioduct is unvaiymg 

§ ig3 Variation of Expense Rate under the Man-Hour Plan 

Undei the man-houi plan the expense constant is from 
time to time liable to small vanations due to diffeient causes 
incident to the business, as, foi instance, seasonal conditions 
which influence the volume of output, etc, etc Wheie such 
fluctuations aie anticipated, the constant may still be main- 
tained at a fanly even figuie by chaiging pioduction in the 
penod of lowei costs with an amount estimated to be suffi- 
cient to balance these fluctuations This amount is ci edited 
to a reset ve account and is absoibed during the season of 
highei costs 

At first sight this may seem wrong in theoiy, and it 
does involve a certain averaging of costs, but this is done 
“with knowledge and intent” and under such conditions that 
errors can be coirected In practice the record of costs may 
be woiked down undei this plai to a veiy fine point, any enois 
of estimate being coriected as shown by the facts For in- 
stance, duung the course of a low cost period, peihaps $025 
pei horn will be loaded foi leseive against anothei season and 
at the close of this othei season it is found that only $017 
was necessary In such case, undei the man-houi plan the 
conection can be woiked out on a given shop ordei without 
difficulty Undei the percentage plan of spieadmg expense 
ftuiden, such a mattei would be absolutely impossible of sat- 
isfactoiy adjustment 

Where no cognizance is taken of vauation by seasons, 
the recot d of costs of a given unit of pioduct as shown by the 
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successive shop oideis nuclei winch such unit of pioduct is 
made, will iiequently vaiy matei tally In such cise some 
explanation of the cause should be enteicd on the shop oidei 
itself 

Wheie departments aic at times lun at less than full 
capacity, 01 even stopped tcmpoiauly, theie is always a loss 
involved and such loss must be absoibcd by pioduct 111 one 
way 01 anothei — piefeiably, as in the case of seasonal vaua- 
tions, tlnough the medium of a leseive account One way is 
to chaige idle time into a leseive account undei a suitable 
title, this title being selected on the hypothesis that the idle 
time was due to some anticipated and well-defined cause 
woithy of statistical lefeience, which must be so lccoided that 
it may subsequently be tiaced, if need be, through the lecoid 
ot costs of pioduct 

Anothei, but not a good way undei the iinn-houi plan 
is to omit the leseive and 111 detei mining the constant to con- 
sidei only the actual houis applied to pioduct dining the pu- 
lod of slack time This, as will leachly be seen, is bound to 
cause a veiy high constant per actual pioductive hom and 
need many explanations as lefeience is subsequently made to 
the cost recoids 

The modm optrandi of spreading expense on the man- 
houi basis is simple By refeience to the cost lccoids, the 
older numbeis and the total number of pioductive hours un- 
dei each 01 dei 111 piocess may be ascei tamed and be listed on 
a sheet ptepaied foi the pui pose, a wide-camage adding ma- 
chine being used One clcpaitment at a time is listed and the 
opeiatoi must make sine that the depaitmcnlal tot il of horns 
thus obtained agiees with the numbei of houis appearing on 
the pay rolls foi such depaitment 

When this is done, the sheet is lemovcd fiom the ma- 
chine and the extensions made foi each depaitmcnlal Older 
number by multiplying the numbei of houis, by the depait- 
mental const int llie extensions thus made aie added and 
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the totil should exactly cqu il the tot'll expense of the paiticu- 
hi dcputnicnt fm the puiod undei considei ation The sheet 
on which this lccoid is woikcd out should be pieseived m a 
hindu foi possible futuie checking puiposes 01 othei lefei- 
ence Wlieie the volume of woik is not sufficiently laige 
to wauant the use of an adding machine foi the puipose, a 
foim sumlai to that shown in Figuie 143 cm be used foi 
diffusing the bmden ovci the vauous oicleis, entiles being 
made with pen and ink 

5 $ 194 Distribution of Expense under the Sold-Hour Plan 

The method of absoibuig the expense element undei the 
sold-hom plan of cost liiiclmg is, to all intents and puiposes, 
sumlai to that of the man-hom plan The only piactical dif- 
feieuce is 111 the method of applying the expense constant 
Undei the man-houi plan the actual pay-ioll cost of the clnect 
pioducmg laboi is cliaiged dnectly to the individual job or- 
dei numbeis to the exact extent of time occupied by woilc- 
men on such orcleis When this is done the expense constant 
is added to the cost of the job on the basis of the numbei of 
pioductive horns the woik has been in piocess 

The sold-houi plan, on the othei hand, contemplates 
avei aging all dnect-pioducmg laboi costs 111 each depai talent 
and ai uvmg at a depai tmental flat cost pel hom, called the 
“pay-roll hom,” to which is added the constant of expense 
as descnbed undei the man-houi plan, thus aiming at the 
cost of the sold hom 111 that depai tment The charges to pio- 
duct aie then the cost of matenal and the cost of the numbei of 
sold hams consumed, with a mat gin of piofit aibitianly added 

This plan of absoibuig the expense constant through 
the medium of the laboi cost is thought by some to be more 
simple in opeiation than is the man-hour plan, and possibly 
it is, where the aveiaged hour can be used, but it would be 
cumbeisome to apply in any system of costs wlieie hours of 
many varying laboi values are employed The distribution 
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of expenses undei the sold-houi plan will be found moie fully 
tieated in Chaptei XX 

§ 195 Distribution of Expense under the List-Percentage 
Plan 

Ihe method of absoibing the expense element undei the 
list-peicentage plan vanes mateinlly fiom that of the pei- 
eentage plan Instead of a geneial 01 fixed peicentage upon 
the value of eitliei of the constituent physical elements, ma- 
tenal and laboi, the expense buiden is expiessed as a pei 
eentage— detei mined by tests, 01 estimates, 01 by lefeience 
to lecoids of past pioduetion — of the list puce of the diffeienL 
ai tides of pioduct involved 

The list-percentage plan involves anothei featme not 
chaiacteiistic of the oidmaiy peicentage plan, i e, a shaip 
supei vision is kept ovei the vanations foi the cost penod of 
the debits and ci edits to each depaitmental expense account, 
with occasional adjustments as needed to allow foi and min- 
imise the effect of such vanations Also specific tests aic 
made fiom time to time to the end that the constituent ele- 
ment of cost of each ai tide of pioduct may be kept at a fairly 
coirect percentage of its list pnee 

The distnbution of expense undei the list-pei eentage plan 
is moie fully tieated in Chaptei XXI 

§ 196 Distribution of Expense under the Machine-Hour 
Plan 

The chaiacteristic feature of the distnbution of expense 
undei the machine-hour plan is the piactical elimination of 
the oidinary indirect expense lively expense is traced down 
as fai as possible and applied dnectly to product through a 
gloss hourly chaige foi the machine service The method 
somewhat lesembles that of the man-houi plan lint goes much 
further into detail, using the individual machine 01 groups 
of machines, as the unit for distnbution of expense, instead 
of the department as undei the man-hour plan 
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A comp'u ison oi the tnachme-houi pi m with the man- 
hout phn ie\eals about the same difiteience in lefinemenl of 
ipplication is would obtain between 1 uvm-hom plan based 
on clepaitmental costs and the lnm-houi plan based on the 
factoiy as a whole 

Without doubt, ivheie it can be used, the modem maclune- 
lioui phn is the most scientific and accuiate of all methods 
ot diffusing oseihead costs 01 bm den ovei pioducts The 
method is compaiatnely simple in opeiation when once piop- 
eily installed, but on account of the veiy fine application of 
costs its installation is a mattei of difficulty, lequumg a 
thoiough knowledge of the pnnciples involved and of then 
piopei application 

The method of expense diffusion undci the machme-hom 
plan is tieatecl at length in Chapteis XXII to XXVII of the 
piescnt volume 
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CHAP 1 ER XIX 

ESTIMATE AND TEST PLAN THE SPECIFIC PLAN 

Estimate and Test Plan or Cost Finding 
§ 197 Characteristic Features 

lhe estimate and test plan of cost finding, if it may be 
consideied as having risen to the dignity of a well-defined 
plan, is pei haps the oldest method of cost finding in use and 
without question is the most widely used method today, taking 
shop for shop The method is well defined by its name It 
is a lough and leady method of costing, — a uile of thumb 
method undei which costs are estimated and are latei venfied 
by tests of greater 01 less inaccuracy 

The manufactunng establishments employing the esti- 
mate and test plan aie not chaiacterized by accuracy of costs 
not, as a rule, b) progi essiveness of management It may be 
said in then favor, however, that they have recognized the 
need of some cost system, and lacking the ability or the 
tiamed assistance foi the installation of an adequate system, 
01 perhaps not aware of the fact that more adequate systems 
exist, have done the best they could 

The estimate and test plan, defined roughly, is any system 
undei which cost calculations in the fiist place are based 
on estimates of the quantity of material, labor, and expense 
involved, and thereafter if the paiticular opeiation be of a 
more or less recurient natuie, a so-called test is applied in 
individual cases to measure as far as possible the coriectness 
of the preceding estimates If these estimates prove mcor- 
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iect in the light oi the test they aie collected md stand un- 
til fuithei nmcuiaues ait shown bj succeeding tests 

Be} ond this it 111 ty bt lnoidh stated that this geneial 
plan of costing tin be considcitd as embiacing c\uy system 
of manufactui mg tost hnding not moic 01 less closely 1 elated 
to one of flit fotn established s\ stems of cost hnding, 1 e , the 
specific plan, the solcl-hom plan the list-patent ige plan, 01 the 
machinc-houi plm In othei avoids, the teim ‘estimate and 
test” plan is loughly applied to any system not subject to 
pi oof by balance and not iecogni 7 ed by modem tost account- 
ants as, undei its own petuhai tonclitions, an adequate system 
of cost finding 

§ 198 Where the Estimate and Test Plan is Used 

The estimate and test plan is not to be lecommended foi 
use under any conditions To the end, howevei, that the 
manufactui et who is now employing some moie 01 less non 
descript method of cost finding, may giadually impiove and 
broaden his factoiy accounting system, a geneial plan is heie 
suggested which will peinut of subsequent development and 
improvement into a somewhat adequate system The follow- 
ing discussion is not, stnctly speaking, a consideiation of the 
estimate and test plan, but is moie a suggestion of what, if 
physical conditions peinut, it can be made 

§ 199 Material 

If anything like accurate results are to be obtained, the 
expenditure foi matenal must be segiegated depaitmentally, 
or perhaps by classes of product, as, for instance, in a pack- 
ing house, expendituies for beef, pork, mutton, etc, 01 in a 
saw null, pui chases of beech, elm, poplar, oak, etc In older 
to do this it will be necessary to open accounts for the vanous 
items in the Factory Ledger, if this be kept in the shape of a 
separate book If no separate Factory Ledger is kept, the 
accounts may be opened in that part of the General Ledgei 
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devoted to factoiy accounts, which may be consideied the 
Factoiy Ledgei 

Fiequently, undei this geneial plan a going mventoiy by 
count 01 weight is maintained, but it is seldom that the fi- 
nancial feituie — 1 e, the cost of material — is connected with 
it This should be done so that when pm chases of malenal 
aie chaiged to stoies and withdiawn on lequisition, not only 
quantities, but the cost of the withdiawn mateiial as well, 
may be chaiged to the department leceivmg same llus 
hmncial featuie may be added leachly and is a long step in 
the dnection of accuiate costing 

Ouhnanly, when the manufactmei chaiges malenal to 
the depaitment which ultimately makes use of it, he thinks 
he has gone as fai as is necessaiy in this dnection This is 
fai fiom collect, but even if he stops heie, theie should be 
a tiansfei made of all mateiial furnished by one depaitment 
foi use m anothei If this is done, the net amount of mateiial 
consumed in a given depaitment can be detei mined as often 
as an mventoiy is taken 

Pui chases of supplies will naluially be handled in the 
same mannei as mateiial, 1 e , if a stoie-ioom system is 
maintained the supplies will piesumably be put in the stoie- 
100m and diawn on lequisition as needed If a stole room is 
not maintained, supplies will be charged to the depaitment 
consuming the same, or if of a very geneial nature they may 
possibly be handled purely as an expense item 

k; 200 Controlling Accounts 

Under the estimate and test plan of cost finding theie 
aie seldom any controlling accounts to tell the value of rvork 
m piocess at intei un penods On the conti ary, mateiial is 
usually chaiged to a given depaitment and lemams as a cliaige 
against that department until the end of the fiscal penod 
Naturally the account will met ease in volume as time goes 
on so that at the end of the fiscal penod — a year or half yeai 
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as the case may be — all that is known positnely is the fact 
tint so much nnteiial 01 so mail) clollai s and cents woitli of 
mateiial has gone into tint deputment 

Some concerns maintain i monthly loss and gain account 
opciatecl on an aihitiaiy basis, and pass uedit to the mateiial 
mcl labot accounts each month, dunging same to lcpiesenta 
li\e cost accounts Such a pi m is embodied m the woilung 
chait of the estimate and test pi m shown m Figuie 5 

§ 201 Labor 

Under the estimate and test pi in, laboi costs 111 ly be 
dctu mined by the oidci nnmbci cslmiate (^ 84), 01 wheie 
the piece-woik plan of payment pievails (see ^22), the 11101 e 
01 less exact amount of dnect laboi cost as igamst which 
successive jobs may be positively allocated Indnect laboi 
may be applied as a peicentage on dnect laboi 

§ 202 Expense 

All expense items should at least be piopeily segregated 
between departments under one of the plans discussed in 
Chaptei XVII In many plants this is not done and 111 such 
case a laige part of the value of the cost lecoids is lost 

This lequires a recoid of specific time consumed on cei- 
tam factory ordeis, as otheuvise tlieie is no choice of methods 
offeied foi diffusing the depaitmental expense ovei pioduct 
The only plan then available is a peicentage on laboi cost, 
01 on material cost, 01 on both as descnbed m § 188 

§ 203 Cost Tests 

The exact method of making cost tests under the estimate 
and test plan can haidly be outlined, as these tests will vary 
with the product Estimates of matenals are easily verified 
Labor cost is much more difficult, as on a test the labor con- 
ditions are entirely different fiom those of regular production 
work, and the results accomplished aie not those usually at- 
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tamed F01 this leason laboi tests aie apt to be entnely mac- 
cuiate and unsatisfactoiy- — a chat actenzation which may well 
be applied to the whole system of estimate and test cost finding 

Splciiil Plan or Cost Finding 

^ 204 Characteristic Features of Specific Plan 

The specific plan of cost finding is at once the most sim- 
ple ind the most complex of the vanous methods of finding 
costs Its simplicity lies m its duectness, foi the matenal 
and laboi consumed, and the expense inclined m the produc- 
tion of a specific ordei numbei aie, as fai as possible, applied 
dnectly to that oidei numbei Its complexity is due to the 
fact that eveiy oidei numbei must be tieated separately and 
this involves a multiplicity of detail, a close watch, and an 
iccuiate lecoid beyond that lequned by any othei method of 
cost finding 

The specific plan of cost finding is an ideal system wheie 
it can be economically employed It is the most accuiate of 
all systems, foi every cost mcuiied on a paiticulai job is 
charged to that job This laigely avoids the avei aging, the 
estimating, and the leseivations for variations, characteristic 
of eveiy othei adequate system 

The application of the specific plan of cost finding le- 
qmres ceitam conditions, not only of product but of adminis- 
tration The pioduct must be one in which each oidei num- 
ber can be kept separate and distinct from all other oidei num- 
bers Beyond this, as each ordei number is treated sepaiatelv, 
it requnes a laige amount of detail woik, a sharp distinc- 
tion between ordei numbers an equally shaip division of costs, 
and an accmate lecord Because this shaip, detailed pre- 
cision of operation will not be enfoiced, the system cannot 
be used in many cases wheie it might otherwise be advanta- 
geously employed The specific plan of cost finding is, as 
stated, the most accuiate of all systems when propel ly car- 
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lied out, but is less 11x111 itc than most ullicis when it is not 
piopeily c lined out 

\\ lien the specdic sa stem is used, the detailed cliaiges 
to eieli depaitment oidei munbei must, it the end of the 
month ni cost penod, till) with the totil depii (.mental elniges 
foi that month 01 cost penod — 1 condition which, while m 
i duible foi cheeking pm poses icqunes an ibsolute pie 
eision and umaiymg attention to details which cannot always 
be seemed 

T he opei itions of the specific plan of cost finding the 
lehtions of the vanmis leeouls, and the fonns employed m 
connection with it, aie shown m Chiplet XXX, “Chait of 
Specific Plan 5 ' 

^ 205 Material 

Undei the specific system ot cost finding, the matenal 
used in each oidei numbei is dinged to that oidei nuinbei 
at cost Supplies used foi a ceitam oidei numliei aie sum 
laily chaiged at cost In this the system does not diffei in 
any way fiom othei systems of cost finding 

§ 206 Labor 

As in the ease of mateiial, lahoi lequued foi the pio- 
duetion of a ceitain oidei numbei is chaiged to that oidei 
numbei at pay-ioll cost 'lhus, if a ceitam oidei numbei 
lequues the attention of a skilled mechanic lecemng $3 ioi 
an eight-horn day and the sei vices ot an assistant it $15° 
pei day, each foi foui horns, the job is chaiged $1 50 foi 
the skilled laboi and $75 for the sei vices of the assistant 
In other woids, the job is chaiged at cost for what it gets 

Foi its pioper operation the specific system requires con- 
tinuous employment, as otherwise idle time must he piovided 
foi Where idle time is unavoidable it is distubuted as pait 
of the expense burden 
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207 Expense 

Unclei the specific plan of cost finding, expense is chaiged 
to each sepaiate oidei numbei in equitable piopoition This 
piopoition may be detci mined by any of the methods foi 
expense diffusion, though foi geneial pui poses the man-houi 
method will be found the most acciuate and satisf ictoiy, 01 
wheie machines aie laigely used, the machine-horn plan of 
expense distubution may be employed as fai as machine woik 
is concerned 

In the application of the specific plan of cost finding, other 
plans may be utilized in part 01 even in whole 1 bus m one 
depaitment the machine-houi will peihaps be employed, 111 
anothei depaitment the sold-houi plan, and in anothei de- 
paitment the list-pel centage plan Such diveisity of plans in 
one establishment is but seldom found, but the use of two plans 
ot 11101 e 01 less distinctive chaiactenslics in a single estab- 
lishment is fiequent On the othei hand, a single plan might 
be employed, as for instance, the machme-hom plan, foi, 
bioadly defined, the specific plan is meiely a method of find- 
ing accuiate costs foi specific older numbei s, and these costs 
may be ascei tamed by any plan of cost finding that will meet 
this lequirement 

It will be noted that the specific plan and the estimate 
and test plan of cost finding aie almost diameti ically op- 
posed Undei the estimate and test plan the fust estimates 
aie usually but little moie than guesses, not pi 01 able by bal- 
ance and only subject to collection by latei tests Undei the 
specific plan, on the othei hand, nothing is done by guess- 
woik, but each and eveiy item entering into pioduct is care- 
fully weighed or measui ed, and at all times, and at all points, 
if pi opei ly opeiated, its results are subject to proof by bal- 
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THE SOLD-HOUR PLAN 

§ 208 Characteristic Features 

Ihe sold-houi plan is a method of applying manufactm- 
mg costs to pioduct on the basis of the horns of laboi in 
\olved It is somewhat analogous in pnnuple to the machine 
hom plan but diffeis m the method of application, inasmuch 
as tindci the machme-houi plan the opeiatoi is consicleied as 
incidental 01 auxihaiy to the opeiation of machines, and nu- 
clei the sold-houi plan any mechanical aids aie consideiecl as 
incidental oi attviliaiy to the woik of the opeiatoi In othei 
uoids, undei the machine-hom plan costs aie applied to 
pioduct “thiough the machine,” while undei the sold-houi 
plan they aie applied “thiough the machinist” 01 othei wise 
thiough pioductive labor 

The results secured under either method are, of course, 
practically identical ,1 e , the detailed cost of product , and 
under both methods costs are chaiged on a time basis, but 
m the machme-houi plan this tune is the used 01 “sold” ma- 
chine houis, and 111 the sold-hom plan it is the used 01 “sold ’ 
laboi houis 

Auotha distinction must be made between the machme- 
houi plan and the sold-houi plan Undei the maclnne-hoiu 
plan, costs aie chaigcd thiough each individual machine, 01 
thiough gioups oi machines called “pioduction centeis ” Un- 
der the sold-hom plan, chaiges are not made thiough the 
individual operator, but aie made thiough the pioductive U- 
boi of the depaitment as a whole In the one case the costs 
on a paiticulai job are detei mined by the number of houis 
it occupies the opeiations of paiticulai machines, the cost 
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varying with the machine Undei the sold-hour plan it is 
cletei mined by the numbei of pioductive horns devoted to 
it without legaid to the individual by whom such service is 
1 endei ed 

In choosing between the two plans, when eithu may be 
used, the piopoition between expense and laboi in the cost 
of the paiticulai pioduct has an all-impoitant beaimg When, 
as is usually the case in machine woik, the expense involved 
exceeds the laboi cost, it is bettei to base the calculation on 
machine time, but it the expense involved is less than the 
laboi eost, it is bettei to take laboi as the basis of calculation 

The sold-hour plan necessTi ily lequnes a lecoid of the 
time devoted to eveiy older, and theie is no means of com- 
bining 01 gioupmg 01 dei s to save clencal laboi unless costs 
me wanted only on the group as a unit 

§ 2og Where the Sold-Hour Plan May be Used 

The sold-hour plan is used to advantage in plants which 
me devoted laigely if not entnely to special woik or “oidei” 
woik of such a natuie that piactically all the opeiations in 
each depaitment may be perfoimed by all employees in that 
depaitment and in which the assignment ot successive oideis 
ts they come in is governed moie by the conditions of woik 
on piccedmg oideis than by the peculiai skill 01 othei quail 
fieations of particular employees Thus, foi instance, in a 
machine shop devoted to expeiimentTl woik, peihaps any one 
of the machinists employed is capable of undei taking any 
work coming into the shop, and a waiting job is assigned to 
the fiist man who is at libeity to take it up Ihe same con- 
dition obtains in t punting office wheie as a lule woik com- 
ing into the composmg-ioom is assigned to the first available 
compositoi without legaid to Ins qualifications 01 coming 
into the piess-iuom is put upon the hist idle pi ess capable of 
pci forming the woik, without legard to the skill of the press- 
man m attendance 
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Wlieie w oik is of this mtnie lliue is usually a fauly 
well iveiaged 1 itc of wages — a condition ucccssaiy fen the 
piopei woiktng of the sold-houi pi in h hue wide vaua- 
tions of wages exist, the pi m is not to be lccommended 
Thus, in a plant devoted to standaul woik, each opeiation is 
usually given out to emplojees who aie specially tiained 01 
fitted for that pai ticulai opeiation and who can theiefore 
accomplish much moie in a given length of time than could 
othei employees m the same depai tment As the skill of these 
opeiatois and the impoitance of then vvoik vanes gieatly, 
theie is a eonespondingly wide chveigence in then wages, 
effectually pi eventing the economical use ot the sold-hom 
plan 

It is tiue that these same conditions of pcculini tiaimng 
01 skill obtain in special woik to a limited extent but usual- 
ly wage diveigencies in such woik aie not sulhcient to pie- 
vent the fauly acciuate opeiation of the sold-houi plan Oc- 
casionally some pai ticulai 10b may come in lequmng the it- 
tention and theiefoie the employment of a specially tiained 
opeiatoi, who may be paid a highei wage than his fellows 
To countei balance this, some few lovvei -waged opeiatives 01 
apprentices aie almost always found in such establishments, 
the genet al lesult being a tanly well aveiaged wage-iate 

5 $ 210 Finding the Sold-Hour Cost 

The total pay toll of a depai tment foi a given cost 
penod divided by the total numbei of pioductive horns in 
the depai tment foi that penod, gives the pay-ioll cost of its 
chargeable houis Add to this pay-ioll cost the piopei quota 
of expense bui den, and the lesult is the sold horn , 1 e, the 
entne aveiaged pioduction cost of an houi applied to a specific 
ordei m a given department 

The determination of the depai tmental expense bui den 
is not a difficult mattei Rent, light, heat, power, and the 
bundled and one other items that go to make up the bui den 
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of expense foi the cost penod, aie segiegated is fai as possi- 
ble into dncct chaiges to depai tments The balance of un- 
distnbutcd expense is allocated lo the diffeient dcpai tments 
on such basis as may seem equitable The total of these di- 
lect and induce! expenses gives the total depai tmental ex- 
pense bui den fm the cost penod, which divided by the total 
nitmbei of pioductive horns in that depaitment foi the same 
cost penod, gives the expense bui den foi each lioui This 
added to the lioui ly laboi cost, gives the total cost of the sold 
houi In puctice, to deteinnne the tot d cost of the sold hour, 
the pay-i oil costs and the expense costs foi each depaitment 
aie added and tins total is divided by the pioductive houis of 
that depaitment 

The depai tmental cost sheet (Figme 180) is convenient- 
ly employed in dctei mining the cost of the sold houi The 
unounts of pay-ioll cost enteied unclei the various depaitment 
heads on tins foim aie taken fiom the “Total Amount” col- 
umn of the pay-ioll blank (Figme 1 3 1 ) , the sheets foi each 
depaitment pay 1 oil being totalled sepaiately 

Ihe vanous items of expense aie hist segiegated, pief- 
eiably as set foith in § 94 Instead of the foim shown in Fig- 
ure 1 4 1, analysis papei propeily luled but without punted col- 
umn headings, may be used When this is done, the various 
columns aie given suitable headings under which the expense 
items aie collated The totals of these columns aie allocated 
to the vanous pioducmg depai tments upon the basis set forth 
m Chaptei XVII 

In the distnbuting piocess, some poition of expense will 
natuially be chaigeable against non-pioducmg depai tments, 
such as “stores” 01 “office” (expense) When the chaiges 
to non-pi oduemg depai tments have been totalled, they aie 
distnbuted ovei the pi oducitig depai tments on such a just and 
equitable basis as may be determined 

In the depaitmental cost sheet shown in Figure 180 
space is provided at the heads of the pioper columns, to show 
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the departmental investment and the numbet of squaie feet of 
flooi space occupied by the depaitment These items will not 
oidinanly be enteied on the sheet, inasmuch as then amounts 
vaiy but little fiom month to month 

At the end of the fiist cost penod the lecoids of each 
department will show the cost of the pioductive hour in that 
depaitment for the penod, and cost sheets compiled for this 
penod must of necessity use these figuies, since there aie no 
others to use As a mattei of fact, howevei, the costs found 
for a single period do not present a safe basis foi estimates 
of piospective woik Hence, when two periods have elapsed, 
it is the pait of wisdom to strike an aveiage of the cost per 
sold hour for the two penods, and, again, when the third 
period has elapsed, to stuke an aveiage foi tlnee penods 
Some concerns use an average based on an entne year So 
long a period is haidly necessary, but sin months is not too 
long, the six months last passed always being used, and a new 
calculation being made each month 01 penod The mean 
average will ordinarily vary but little 

On the geneial books, actual costs axe charged to the 
various departments on a positive basis, as foi instance, de- 
paitmental pay rolls are charged to the depaitmental laboi 
account, the expense appoi tionment to the expense account, 
and matenal to a matenal account Under this plan of cost 
finding the corresponding ciedit is passed to the various de- 
partments by maintaining for each an account called “Process,’ 
to which is credited at the sold-hour late of such department 
all goods 01 jobs finished m the depaitment, together with the 
cost of material used in this finished work 

Theoretically, the debit balances of the material, laboi 
and expense accounts of each depaitment should be offset 
by the total credit of the “Process” account In practice such 
an “evening up” will not occur for the leason that while costs 
aie credited to the department on an average basis, they are 
charged to it on a positive basis Thus, for example, m us- 
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ing foi the third month 01 period the aveiaged sold hour of 
the hist two months, the sold-houi cost may be $ 755, whereas 
the actual costs of the thud month 01 peuod are $ 768 This 
sharp increase will necessanly place a debit balance on the 
Factoiy Ledger largei than the ciedit balance based on a lowei 
sold-houi cost This, however, usually averages itself as 
time pioceeds If the debit balances should at any time be 
come too laige, they can be adjusted by a chaige to the le- 
seive account “Factor of Safety” (§ 157) which, when the 
sold-hour plan is used m connection with double-entiy books, 
should always be set up 

§ 21 1 Material Costs 

Under the sold-hour plan, as undei any othei accuiate 
plan of cost finding, a stnct accounting foi all imtenals and 
supplies is an essential feature In laige concerns one peison 
should have dnect control of the stock-toom 01 matenal 
stores and no matenal should be issued by him except on a 
regular requisition properly signed by a person authonzed 
theieto After filling an older the stock cleik passes the 
onginal requisition to the cost cleik to be chaiged against 
the job on the individual job record (Figme 181) and also 
to be put thiough such other channels as the lecoids of the 
individual shop may requne If the shop is large enough to 
warrant a stock ledger, the stock clerk or storekeeper enters 
the requisition on this record, deducting the amount given 
out, and thus showing the balance still on hand 

In the medium-sized shop the job ticket or job followei 
(Figure 21) should accompany the requisition, and, to prevent 
accidental or intentional duplication, the stock cleik should 
so stamp 01 mark the job ticket as to show that the material 
has been delivered 

§ 212 The Job Follower 

In those plants where written details, blue prints, draw- 
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mgs, copy, 01 othei dal i usually accompany an oidei, the 
use of an envelope fonn ot job followei (Figuic 21) is lec- 
ommended, puiely as a mattei of physical comuuence Into 
the job followei envelope 11c pi iced ill mstmctions, paptis, 
etc, requned by the woikmen 111 connection with the job, and 
111 this envelope they aie kept except only when 111 actual use 
This plan minimizes the dangei ot losing 01 misplacing im- 
pel lant papeis, and also insuies the pieseivation ot a complete 
lustoiy of the job, valuable foi fuluie leteience and fiee fiom 
the destiuctive influences of time and dust to which such 
lecoids aie usually subjected 

Undei some plans of laboi lepoitmg it is possible to 
collate all the time recoids on a given job Wheie this is 
done they can, if desned, be peinnnently kept 111 the job fol- 
lowei envelope I11 Figuie 117 is shown a good foim of time 
caicl foi this use, as the coupons aie small and theiefoie easily 
contained in the envelope 

On the face of the job followei is space foi full m- 
stiuctions 1 elating to that job for each depai talent of the 
plant It should be the lule to fill out each job followei in 
such detail that from start to finish of the job it is not neces- 
saiy foi any employee to look elsewheie foi his mstiuctions 
than to the space allotted his own department on the job 
follower 

Ihe job followei accompanies the job thiough the vanous 
piocesses to its completion The followei has then fulfilled 
its immediate functions and becomes pait of the lecoids of 
the business, to be filed away foi possible futuie lefeience 
Theie aie numeious filing devices on the maiket which can 
be used foi this pui pose Oidmaiy pine boxes made pei- 
haps 30 inches long with height and width to fit the job fol- 
lowei, are effective for these containers These pme boxes 
need have no cover, and, stacked with the uncovei ed side out, 
permit of easy access to the envelopes when occasion arises 

Whatever the plan of filing followed, conspicuous labels 
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because they contain the gist of that which a cost system 
primarily aims to disclose, i e , costs on individual jobs They 
will show what lecoids aie kept, the time consumed on each 
operation, the laboi cost, the matenal used, both by quantity 
and money value, and finally a summing up of the cost of h 
boi (this including expense) and matenal to show the total 
cost of the job and the piopei selling puce theieof 

When the job is completed, the cost computed, and the 
job charged to the customer, the job cost sheet should be taken 
out of the bindet and filed in a tiansfei bindei, 01, if desned, 
it can be enclosed in the job followet envelope By lemoving 
the completed sheets fiom day to day, as woik is finished, 
theie aie left in the binder only the “live ’ jobs which aie still 
m piocess The cost sheets m the bindei then constitute what 
is piactically a going mventoiy of goods m piocess which 
should exactly articulate with a conti oiling account, “Goods 
m Piocess,” in the Main Ledgei 

§ 214 Production Order Register 

Undei certain local conditions and with pioduct of a 
certain character, it may be found advantageous to use the 
Pioduction Oidu Registei instead of the senes of job cost 
sheets Figutes 27-30 piesent a foim of Pioduction Oidet 
Register which answeis the pui pose, and, if used, aiticulates 
well with the other lecoids As many lines as necessaiy may 
be allowed for each succeeding shop oidei as it is enteied, 
the liumbei lequired in each case depending on the chaiactci 
of the work, the complexity of the entiies involved, and also 
whethei the labor lepoits are collated and added befoie en 
ti y 01 whether such entries are made in detail on the Produc 
tion Order Register 

In case neither of the plans referred to is used, then 
an adding machine total foi each pay period will give the 
amount fo-r entiy m the labor column of the Production Or- 
der Registei If a certain job is held up for any reason, there 
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are, of couise, no tune tickets on the job and no entries in the 
Pioduction Ordei Registei until woik is resumed 

By using various colored inks foi entiles (one color 
foi each month or cost penod), theie is no difficult}'- in sep- 
arately footing the figuies of the various months or cost per- 
iods, even though certain jobs — as is frequently the case — ■ 
lun ovei from one cost penod to anothei, 01, as not mfie- 
quently happens, run into a third penod 

It will be noticed that the page of the Production Oidei 
Register shown in Figure 29 piovides for three separate foot- 
ings, its footing lines being intended respectively for the 
first, second, and third cost penods When all the time le- 
port totals have been enteied for the monthly cost penod, 
the totals can be taken from the various sheets of the Pioduc- 
tion Ordei Registei and from these a grand total 01 sum- 
mary This grand total must, of couise, exactly equal the 
amount of the costs that have been entered, and as a pie- 
cautionary measuie should be checked from the other lecoids, 
which show the total of matenal issued, total pay 10II, ex 
pense expenditures, etc The next month the operation is 
the same, the picking out of intermingled figures for the 
diffeient totals being aided by the different coloied inks In 
this way a conti oiling record is maintained Ordei s that aie 
still m process unfinished at the end of thiee months can be 
earned foiwaid to a new sheet 

If it is desired to use the job cost sheets foi specific data 
and the Pioduction Older Register as a controlling account, 
then a modification of the Factory Order Registei shown in 
Figures 38 and 39 may be used to put the plan on a proof by 
balance basis As will be noted, the page shown in Figure 38 
deals only with the physical data, the financial record appeal - 
ing on the page shown m Figure 39 The anangement of 
Figure 39 is designed for use with the list-peicentage plan but 
may readily be adapted for use with the sold-houi plan by 
combining laboi and expense under one heading to represent 
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the “sold horns ’ ‘ Piocess on this loim designates woik in 

piocess lccened fion: a piccedmg dcpailmcnt 

The method oi keeping the l 1 iclmv Oidei Rcgistei is 
the same is that followed with the Pioduetion Oidei Rcgtslci, 
with the added featiue that is oideis 11 e finished an entiy 
is made 111 each ci edit column (with ink ot the eoloi used foi 
the cuiient month) of in amount equal to all of the amounts 
of debit tgainst the oidei m that paitieuln gioup 

These ci edits not only show the totals of costs m eaeh 
depailment but then seive to gne ciedit to the Goods 111 
Piocess” account by means ot a giand total I he giand 
total is ci edited on the “Genei il Lxlnbil (Ch WA 1 V) to 
“Goods m Piocess and chaigcd, it eost of goods sold, to 
the cm lent Loss and Gam Account 

§ 215 Time Reports 

Lveiy employee should be lcquned to lendei a dail\ 
time lepoit showing the disposition of Ins total employed 
houis 11ns lepoit is in effect the itemized bill ot the em- 
ployee foi his day’s laboi, and fiom it, if a piopei plan be fol- 
lowed, is made up Ins pay-ioll lccoid 

To msuie exact tune on each job, a tune-ieeoidmg de- 
vice of some type is desnable Also a caieful ehniee of timc- 
lepoitmg plans should be made in oidei tint the needs of 
the sold-houi system may be piopeily met Repoits that aie 
m themselves complete so that they may, as they aie leceivcd, 
be distributed physically to the job mimbei to which they be- 
long, aie piefeiable to those that aie collective The foimei 
lend themselves much 11101 e leachly to the use of mechanical 
aids and to shoit cuts and aie less cumbeisome m eveiy way 
In plants where foi individual leasons a tune-i ecoi ding 
device is not used for “on and off” time on each successive 
job, a foim of time ticket is lllustiated 111 Figme 121, which 
is simple and effective and well adapted to the sold-houi 
plan of cost finding This, however, entails more effoit than 
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is lequned when a time-iecoiding device is used, and its 
lccoid is neccssanly made by the individual employees in- 
stead ot by a time clock 

When a foim similai to that of Figuie 121 is used, it 
must be adapted to fit the conditions and class of woik of the 
vaiious factoiy departments Usually a list of opeiations pe 
culiar to the individual departments is punted on the back 
ot the time ticket, each opeiation being given a symbol numbei 
foi ie id) designation The employee in making out his lepoit 
hi lies the piopei symbol numbei 111 the column headed “Kmd 
of Woik,” opposite each job numbei on which he lepoits time 
flic last two columns on the light aie leseived foi the en 
tnes of the cost depaitment clerks 

Aftei having detenmned what opeiations aie cliaigeable 
as a dnect ehaige to the customer and what aie non-chaige- 
ablc, it is simple enough to divide the time on the ticket undei 
the piopei headings, this being done by the cost cleik after 
the ticket reaches the office 

The time lepoit shown in Figuie 121 is so auanged as 
to be suitable foi either time-work 01 piece-woik Even in 
tune-woik it is usually advisable to lecoul the quantity 01 
numbei of units turned out, and undei piece-woik a lecoid of 
tune occupied is desnable, as the use of this information will 
on occasion gieatly assist in compiling estimates 

The foi m of time sheet shown in Figure 123 is somewhat 
sumlai m appearance to the form just discussed, but is dif- 
feient 111 opeiation in that it pai takes rnoie of the natuie of 
the time leports under the machine-houi plan The foim as 
shown is adapted toi use m machmeiy depaitments wheie 
the machines aie piactically all of a similar type Wheie the 
types differ widely, subdivisions are necessaiy Thus, m a 
printing plant, foi cost purposes sepaiate classifications should 
be made foi platen, cylinder, and perfecting pi esses This 
is because the expense element vanes with each diffeient 
class 01 type of machinery Fui ther gioupmgs into production 
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centeis composed of given sues of machines, 01 based on other 
attnbutes, may be made when desned 

§ 216 Machine Production Record 

Wheie maclnneiy is involved, no mattei what the gen- 
eral system of cost finding may be, it is essential to the man- 
agement to know, not only the chaigeable and non-chaigeable 
horns of labor or machines, but to know the pioduct by units 
each day fiom each machine, also the time lequned to get 
that amount of pioduct out, how much time was expended in 
preliminary prepaiation, and how long each day the machine 
was idle 

In Figure 179 is shown a foim of machine lecord which 
propei ly used will show exactly how many units of pioduct 
aie being turned out each running horn, theieby showing 
whethei 01 not the machines aie being used to the best ad- 
vantage The entiles on the machine lecoid are made from 
the daily tune leport (Figuies 123-125) of the machine de- 
paitment, which shows the totals foi the day’s record of time 

The machine leport is one of the most valuable lecords 
of the sold-hour system It is of a “tell-tale” natute, in- 
dicating the pulse beat of the plant, and, pioperly used, con- 
stantly tending to an mcieased pioduction at a deci eased cost 

The impoitance of maintaining a definite degiee of ma- 
chine efficiency is leadily understood when we considei that 
in the oidinary well-equipped plant the complement of each 
kind of machine is only sufficient foi leasonable operating 
1 equnements, and, if any one of these falls below its proper 
output, machines dependent upon it foi wotk must also fail 
similarly, the output of the whole plant be “held up” 01 dimin- 
ished 111 pioportion, and the profits fall off in a much larger 
ratio The average employee does not recognize this fact, 
nor, unless employees are upon a piennum-eaining basis or 
m some other way, friendly or financial, interested in the 
success of the plant, would it appeal to him if he did 
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§ 217 Departmental Pay Roll 

The pay 1 oil has perhaps moie to do with the accuracy 
of the entne cost system undei the sold-hour plan than any 
olhei blank or form The pay roll of each depai tment should 
be kept separately, and these depai tment pay rolls should 
agree with the coriespondmg depai tment entiles on the le 
capitulation sheet of depai tment laboi costs (Figuie 130) 

Employees woiking in seveial departments on and off, 
should be instructed to turn in a time ticket in each of these 
departments The name of such an employee will then ap- 
peal on the pay 1 oil in as many places as depai tments in which 
he has woiked This need, howevei, cause no discrepancies 
or even inconvenience, as Ins “In and Out” time will naturally 
be checked against his pay-ioll time, and by the exeicise of a 
little care one pay envelope can be made to include Ins pay 
fiom all departments in which he has woiked 

The lecoid of each employee of a department is kept m 
the pay roll of that department This shows how much time 
is chargeable and how much is non-chaigeable to customeis, 
and, taking the department as a whole, it will show what pei- 
centage ot the entire pay roll is non-chaigeable, — a barometer 
by which the efficiency of the management may be gauged 

§ 218 The Recapitulation Sheet 

The lecapitulation sheet of department laboi costs (Fig- 
ure 130) should be so kept that compai isons can be made 
from month to month and from yeai to yeai Headings 
should be made foi each department of which a lecord is to 
be preserved, and these headings should conespond with the 
headings shown on the statement of cost (Figuie 180) 

The figuies to be recoided on each recapitulation sheet 
covei a pel lod of one month and will show the chargeable and 
non-chaigeable time by departments 11ns infoxmation is in- 
valuable for compai ative pui poses, showing among othei 
things whether the peicentage of non-chargeable time is within 
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reason mil wliethu it is mci easing 01 stationan,, and also 
whethei piopu costs aie being figuicd in the vinous depai t- 
ments 

^ 21 g Departmental Cost Sheet 

The depai tmental cost sheet (bigme iSoj is, m effect 
a condensation of pioduction tacts md figuies I he pei iodic 
cntiies on this foim may be nude, if desned, at thiee oi six 
months mteivals, but if made monthly the piactical value of 
the sheet will be gieatly mu eased It is a foiegoue con- 
clusion that the l emits of the cost sheet will vaiy fiom month 
to month, but these vanations aic not apt to be nnteml and 
if they occui the fact should be known TL lie depai tmentdl 
cost sheet will, of couise, show' these vanations and will also 
show' then cause 

If the depai tmental cost sheet is piopeilv filled out, an 
acuuate statement of the cost of pioduction on the aveiaged 
houi will be hid Wheie double-entiy lecouls aie not kept, 
this mfoimation can only be applied m a geneial way to cei- 
tain oi deis The full benefit of the plan cannot be seemed 
unless the lecoids kept aie such that this hum cost can be 
applied to each and eveiy oidei and when so applied be sub- 
ject to pioot by balance 

In the lecords of the depai tmental cost sheet it is not 
essential to have the vanous depai tmental investments dis- 
played each month, noi yet the nutnbei oi squaie feet of space 
occupied 

As sometimes employed, the sold-houi plan contemplates 
adding to pioduct the buiden foi commeicnl costs as well as 
manufacturing expense This featui e is not necessai lly used, 
but, wlieie desired, the chaiges for commeicial costs can be 
handled thiough the “Geneial Expense’ column of the cost 
sheet and be distubuted ovei departments togethei with other 
geneial expense items (as pei i8th line on Figure 180) 

This is done by taking the labor cost of the sold hour 
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m each depaitment, plus the duect and diffused expense (as 
pei igth line, (Figmc 180), and then detei mining what pei- 
centage the total of such cost foi each depntment beais to 
the giand total ot all depaitnients The peicentages thus 
obtained give a basis foi dividing the geneial expense and the 
commeicial costs ovei depaitnients In the depaitnients, the 
geneial expense and commeiu il costs aie applied on the sold 
houi plan 
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THE LIST-PERCENTAGE PLAN 

§ 220 Characteristic Features 

The list-percentage plan of cost finding takes its name 
from the distinguishing fact that the chaiges foi each element 
of pi oduction cost m each depaitment — detei mined m ad- 
vance — are evpiessed as a percentage of an arbitiary list 
price This list puce may 01 may not be the list selling price 
of the pioduct As it merely gives a convenient basis foi the 
percentage expiession of costs, its exact amount is a matter 
of some inchffei ence The list-selling puce of the paiticulai 
pioduct is, however, usually taken as its list-peicentage puce 
The list-peicentage plan of cost finding is also known 
as the “piocess” plan 01 method, because of its wide applica- 
tion to mass pioducts or piocess products, in which the goods 
undei any specific order numbeis aie either not easily dis- 
tinguishable, or follow each other in such rapid succession, 
or m groups of such similai characteristics that the product 
can, foi costing purposes, be handled m mass more conven- 
iently than by specific order numbers 

Where the list-percentage plan can be used it is simple 
and effective, but it is advantageously employed only with 
products of leasonable stability as to pi oduction costs and 
conditions, since it lacks the quick sensitiveness to cost vana- 
tions of some of the other cost-finding plans, and too frequent 
changes of its cost percentages aie tioublesome and confusing 
The products to which it is applied must also possess ceitain 
other characteristics, set forth in the following section 

§ 221 Where the List-Percentage Plan May Be Used 

The list-percentage plan can be used to advantage only m 
processes in which, under the conditions and efficiency stand 
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aids existing in the individual plants, the maximum possibili- 
ties and the minimum depaitmental woilcng lequnements aie 
known With such piocesses the more 01 less exact sequence 
m the movement of goods 111 piocess fiom one opeiation oi 
department to anothei may be intelligently anticipated, and, 
with due legard to possible contingencies the goods may be 
passed tlnough with leasonable piecision and in confoimity 
with a predetei mined plan Deviations fiom schedule time 
may be troublesome but will not senously disturb the opeia- 
tions of the list-peicentage plan 

Processes adapted to the opeiation of the list-peicentage 
plan must involve but little, if any, special work and this 
special work — where more 01 less does exist — must be capa- 
ble of being caied for by a specific cost finding plan applied 
to individual ordeis, and this without disturbing the cost 
lecord for the majoi pait of the pioduct undei the list-per- 
centage plan 

It is also essential that the processes brought undei the 
list-percentage plan be such that material can be supplied or 
issued in quantities capable of piedetermmation or of sub- 
sequent specific demonsti ation, and such that all by-pioduct, 
usable waste, and offal costs may be pi operly allocated 

The pioduction piocesses which embody the foregoing 
lequnements and in which the list-percentage or piocess plan 
of cost finding is employed to advantage, may be enumerated 
as follows 

(1) Mass products, in the prepai ation of which the pro- 
poition of labor to mateiial used is fauly standaid, 
not only thiough the one cost period but in each 
recumng period as well, save as it may be mod- 
ified by conditions of sufficient peimanence to be 
recognized in the cost percentages 
Examples of this kind of production aie fustian, break- 
fast foods, common soap, manufactured tobacco, angle iron, 
binder twine, fence wne, common brick, cotton cloth, flour, 
varnish, and other similai products where the exact amount 
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to be piocluccd is not of necessity positively pi edetermmed, 
but in which pioduction is c ipable of being conducted on the 
continuous peifoimante 01 “till foi bid plan 

(2) Stamhi d giades ot pioduct wlieie each successive 
oidei has to a huge extent identical or similai 
laboi piocesses 01 opuations peitonned on raa- 
tunl simihi as to gcneial chaiactenstics though 
of possibly difteimg quility, sizes, 01 colois The 
piocesses employed aie of such a natuie that the 
\olume ot woik put 111 piocess may be made up of 
a gieatei 01 less numbei of individual pioduction 
oideis of cleaily defined quantities 

Examples of such pioducts aie agncnltuial implements, 
fumituie, mixed paint, wne nails, shoes, cuidy tacks, lope, 
gloves, di ess-goods, toilet soap and harness 

§ 222 The List Price 

A compilation of list puces on pioduct is an essential 
texture of the list-peicentage plan With the list puce of 
each pioduct as a basis, the costs of matenal and laboi, and 
the buiden of expense in each of the successive pioduction de- 
partments tluough which the goods m piocess pass, may be 
leadily cxpiessed as peicentages 

Thus, suppose a given production oidei consists of twen- 
ty units at the list puce of $12 50 each, giving a total foi the 
pioduction older of $250 list The tabulation of peicentages 
will then perhaps show the cost of this paiticulai pioduct m 
the vanous depaitments as follows 


Depart 

ment 

Process 

Material 

Iyaboi 

Expense 

Total 

Dept Coats 

A 


7 0 

3 0 

2 5 

12 5 

12 5 

B 

12 5 

47 

2 9 

2 4 

22 5 

10 0 

C 

22 5 

3 6 

2 6 

2 1 

30 8 

83 

D 

30 8 

2 9 

5 2 

4 9 

43 § 

13 0 



18 2 

13 7 

n 9 


43 8 
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The list puce of $12 50 pet unit may 01 may not be the 
list selling puce, 01 it may 01 may not be used as a basis for 
aiming at the selling puce These featuies have no necessary 
beaimg on the detei initiation of pioduction cost, foi which 
the list-pel centage pi ice is pnmarily selected Thus, the list 
puce of $12 50 pei unit in the example given is meiely a con- 
venient monetary expiession of 100% of one unit, and if any 
cost is 10% of this list puce, the monetaiy expiession of this 
cost is $1 25, which may or may not be the actual money cost 
Thcoietically, and for the most geneially useful opeiation 
ot the plan, it should be, but even where this was ongmally 
tme tests may show that changing conditions have woiked 
a matenal vauation between the actual cost and the cost 
shown by the monetary expiession of list peicentages Also, 
aibitiaiy list puces me sometimes selected for the express 
pui pose of concealing actual costs 

In piactice the cost peicentages are usually reduced to 
money values, to the end that each of the several producing 
accounts may be given pioper ciedit Thus the foiegoing per- 
centage tabulation foi twenty units of pioduct at a list puce 
of $12 50 per unit, woiked out, would show as follows 


Depait 

went 

Process 

Material 

i Tabor 

Expense 

Total 

Dept Costs 

A 


#17 50 

$ 7 50 

# 6 25 

$ 31 25 

$ 31 25 

B 

$v 25 

11 75 

7 25 

6 00 

56 25 

25 00 

C 

ss 25 

9 00 

6 50 

5 25 

77 | 

20 75 

D 

77 00 

7 25 

13 00 

12 25 

109 50 

32 50 



#45 5 ° 

#34 25 

#29 75 

1 

#109 50 


§ 223 List Percentages 

When the list pi ice has been detei mined, the peicentages 
ot the vaiious constituent elements of cost m each department 
aie estimated and expiessed as peicentages of the list price 
These pei cent iges aie worked out m advance, are tested m ac- 
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DEPARTMENT D 

Material 2 9 
Labor 5 2 
Expense 4- 9 





DEPARTMENT C 
Material 3 6 
Labor £ 6 
Expense 2 1 


Product 48 8 
Material f& B 
Labor* /3 7 
Expense U 3 



department d 

Material 4-7 
Labor 2 9 < 
Hxpehee 8 4- 

Process 22 5 

Process 308 
/S 5 

l b r S S 
Expense 7 Q 

pEPARTMENT A 

Material 7 O 
Labor 3 1> 

Process IE 5 

Mat r/ai 7 0 
Aahor' i3 0 

J-o. hor* S 9 

Expense 4 9 



| Expense 

25 | 

Expen se 2 S 





Tig 3 Diagram Showing Increase of Manufacturing 
Costs by Departments 
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Fig 4 Diagram Showing Increase of Manufacturing 
Costs by Percentages 
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tual pi actne, and no change is necessai y until tests, or the bal- 
ances at the close of cost periods show variations in the cost 

Thus, 111 the example given (§ 222), in the department 
wheie the fiist opeiation is peifoimed — where the matenal 
is put “111 piocess” — the cost of niatenal is fixed at 7% of 
the list puce of $12 50 for the unit of completed product, la- 
boi is placed at 3% and expense 25% In the second depait- 
ment the costs foi material are 4 7% , foi labor 2 g%, and foi 
expense 24/0 In the same m annei, in each of the othei 
pioducmg depaitments this same peicentage expression of 
costs is carried out 

The advantage of expiessmg the departmental costs as 
peicentages lies m the ease of calculation, of lecoid, of com- 
parison and of change when necessary In piactice, as stated, 
the percentage tabulation is usually 1 educed to money values 
foi accounting purposes, but this does not in any way affect 
the use or the convenience of the peicentage expiession 

The cost percentages foi the various departments aie 
obtained m the fust place ftom the lecords of past cost ex- 
pel ience and should be approximately coirect Tests aie, 
however, made fiom time to time, fiist to demonstrate the 
accuracy of the estimated peicentages and theieafter to show 
any vanation of cost from the peicentages as fixed At the 
end of each cost pei lod the total percentage costs shown by the 
depaitmental records must, of course, agiee with the actual 
costs for material issued, laboi employed, and expense inclined 
for each department 

The percentages once properly fixed give a fail average 
of costs undei normal conditions Theieafter, as stated, tests 
of specific ordei number costs will fiom time to time show 
any variations from this average If variations are found, 
then cause is determined and if they aie due to conditions 
which pennanently change such costs 111 any way, the pei- 
centages are changed to coiiespond No change is made, 
howevei, for any tempoiaiy vanation, such, foi instance, as 
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might lesult fiom a chince cliftcience in textuie of matenal, 
necessitating a gicatei 01 less amount of laboi Such fluc- 
tuations aie of no statistical value and aie not leflected in the 
list peicentages 

§ 224 Arbitrary Figures of the List-Percentage Plan 

The aibitiaiy list pi ice of the list-peicentage plan is 
meiely employed as a basis of computation — -a known stait- 
mg place Iiorn which costs and then fluctuations may be le- 
coided by means of a convenient system ot peicentages 

An objection to the list-peicentage pi 111 fiequeutly uiged 
is the vauation of its peicentages These peicentages un- 
doubtedly will vaiy as conditions change but so will costs un- 
dei any accuiate plan of costing, and if such weie not the 
case a cost system would become moie 01 less supeifluous 
The “Summaiy of Costs” shown in Figuie 199 is used to 
keep a close lecoid of vanalions of cost 

The list pi ice and its peicentages under the list-pel cent- 
age plan are standaidized costs “Standaid costs aie the 
maimer’s compass of a business entei prise, showing as they 
do fiom month to month the piopei couise of the business 
ship K * + Piedetermmed costs, although of immense piac- 
tical value, aie subject to a slight disadvantage, moie theoiet- 
lcal than actual, which neveitheless may piejudice adherents 
of the old school against the new methods The drawback is 
that pi edetei named total costs do not agiee with actual ex- 
penses ovei the same penod Let it be lemembeied, howevei, 
that this lack of agieement is no moie impoitant than is the 
lack of agieement (except at two moments of the yeai ) be 
tween sidereal time and sun time, the lack of agreement be- 
tween standaid lailroad time and local clock time, the non- 
ag leement between magnetic noith and tiue noith, the non- 
agieement of the Pole Stai with the tine north, or the non- 
existence of any constant true noith, since even the axis of 
the earth wabbles 

* Emerson ‘Efficiency do 120 122 
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Su with the arbitiaiy figuies of the list-pet centage plan 
As a lule the standaid figuies appioximate the actual costs — • 
so neaily that selling puces may oidinauly be based on them 
with entiie safety Then chief function is, howevci, to afford 
a basis of companson by which fluctuations of cost, whether 
up 01 down, may be cleaily shown, and this the standaid fig- 
uies of the list-peicentage plan will do If efficiency opeia- 
tions aie in piogiess which should leduce costs, the manage- 
ment have a standaid by which any 1 eductions attained aie 
shaiply shown If accidental causes mu ease costs, the test 
will show this increase and the peicentage expiession will 
show its amount, and the management may then take such 
steps as they deem best The cost system will indicate the 
conditions It is for the management to deteimine wliat these 
conditions demand 

As a 1 ule, the aibitiaiy figuies used in the list-percentage 
plan aie as neai the actual figuies as it is possible to ainve 
If, howevei, theie is any leason foi keeping actual cost fig- 
uies fiom all but one or two tiusted employees, absolutely 
fictitious figuies may be used foi the list puces Then the 
appaient cost puces as obtained fiom the peicentages aie ab- 
solutely false and misleading, but the same percentages cal- 
culated on a truer list puce — which is not known to the em- 
ployees 01 outsideis — give the leal figures of cost In any 
such case of actual and fictitious figures, extreme caie is, of 
couise, necessary to avoid confusion 

§ 225 Operation of the List-Percentage Plan 

Practically the same costing foi ms aie used for cost tests 
undei the list-percentage plan as aie used undei the specific 
cost-finchng plan, vaiied only by the important fact that undei 
the list-peicentage plan each and eveiy individual shop order 
does not of necessity go through the costing piocess 

Figuie 202 shows the office copy of a schedule — not a 
cost test — passing through the milling department of a soap 
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works The foini foi othei lines of pioduct will vaiy with 
the individual needs The office copy of the schedule shown 
is meiely the basis foi an entiy fiotn the milling depaitment 
01 process to the wiapping depaitment It is from these forms 
m then entirety that the elemental accounts get then ci edits 
and the successive “piocess” (or semi-finished pioduct) ac- 
counts get then debits in each succeeding depaitment Wheie 
01 dels aie put through in gioups, such figuies embody data 
foi the entile gioup 

Wheie the actual costs of matenal, laboi, and expense 
in each depaitment aie chaiged to the accounts lepiesentmg 
these elements, and the offsetting peicentage credits have 
been passed to them also, then the lesultmg balance, if any, 
in each depaitmental conti oiling account when that depait- 
ment is entirely cleaned up of schedules, should show cleaily 
the actual vanatiou in cost on the entne volume above 01 
below the aibitiaiy figuies It is, howevei, possible, and it oc- 
casionally happens that a conti oiling account will be found in 
almost perfect equihbimm, notwithstanding the fact that costs 
on the individual ordeis have been eithei higher 01 lower than 
the aibitraiy figuies This is due to the fact that oideis have 
varied inversely to such a degiee as to approximately offset 
the vanations 

To avoid being misled by these possible offsetting varia- 
tions, cost tests should be fiequently made In cases wheie 
the 01 dels passing tliiough aie very similai to each othei 
there is not the same need of often lepeated tests and they 
aie then made at periodic intei vals 01 when the indications, 
as reflected by the balances of the conti oiling accounts, point 
to a positive and material cost variation m some class of 
01 ders which have recently passed through 

As will be noted the hst-pei centage plan of cost finding 
is veiy flexible It may be expanded or conti acted to meet 
individual or seasonal lequirements It enables the manage- 
ment to find detailed costs on as many or few specific orders 
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as may be desired, while at the same time the fact that any 
mateiial variation in aggiegate costs is bound to be 1 effected 
in the conti oiling accounts is a continuing check on the gen- 
eial cuirent costs 

§ 226 Departmental Accounts 

Undei the list-percentage plan, depaitmental cost ac- 
counts aie kept in each depaiUnent When goods come into 
a depaitment they bung with them the costs alieady mcuired 
m the piecedmg department or depaitments This chaige is 
not detailed — since details may always be found in the lecords 
of the preceding depaitments — but is made in one total under 
the head of “Process ” 

The piocess charges to each succeeding depaitment are 
the actual costs of the labor, material, and expense mcuned 
in the piecedmg departments A curious depaituie fiom this 
pi mciple of charges at cost occasionally obtains, undei which 
piofits are allotted each department and chaiged with the 
costs to succeeding departments “A typical example of such 
a condition of affairs will be found to obtain in a boot and 
shoe factoiy The procedure m such cases will be similar 
to the Departmental Accounts, save that each depaitment, 
after the first, must be treated as puichasing from the pie- 
cedmg department its manufactured pioduct A definite scale 
of prices must theiefore be arranged as between one depart- 
ment and another, each depaitment being tieated as having 
earned its profit as soon as it has completed its pait of the 
whole process of manufactuie This system lends itself read- 
ily to the preparation of detailed and accurate accounts, and 
(speaking generally) infringes no fundamental pimciple of 
accounting It is important, however, when preparing the 
financial accounts at the end of each period, to broadly re- 
view the general position, with a view to guarding against 
partly finished goods being taken into stock at a sum m ex- 
cess of actual cost unless there is every reason for supposing 
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that the manuf u.luu. will m due com sc lie completed md the 
ai tides then find a leady pmdiasu at the noinnt puce If 
theie be any doubt undei eithci of these headings, a leseivc 
should be made against any possible loss on the woik alieadv 
done in the eailiei depaitments of nnnufactuie 1 1 

Iheie would seem to be little to commend such i plan 
No piofits aie made until goods aie sold, 1101 can eithei the 
factoiy as a whole 01 any depaitment theiein be consistcntlv 
consideied as making a piofit The factoiy dehveis its pio 
duct at cost to the commeicial depaitment, and it is the func- 
tion of this depaitment to lealize piofits foi the entire es- 
tablishment The province of the manufactunng depaitmen 1 
is to turn out goods of a desued quantity and quality at as 
low a cost as possible, and when this is done its 1 esponsibility 
is at an end The depaitmental cost figuies cease to be cost 
figuies when tliev include an element of piofit 

§ 227 Grouping Orders 

Under the list-peicentage plan — as also undei olhei cost- 
finding plans — it is a common practice to divide orders into 
groups of moie 01 less standaid quantities Thus an oidei 
for 1,000 units of some paiticular aiticle may be divided into 
groups of 20, 100 01 500 each, the nunibei m the gioup de- 
pending upon the size and style of the unit and the basis of 
obtaining costs, whethei by weight, pieces, or dimensions 
Such a plan not only minimizes clerical laboi m the office 
but promotes efficiency in the woiks, the ordei number so 
grouped being moie susceptible of ready division among a 
number of workmen, and the goods being moie conveniently 
handled 

Also large orders embodied 111 one individual pioduction 
order and coveied by but one job follower, aie apt to cause 
more or less confusion, as theie is no cleai line of denial ca- 
tion for the adjustments that are easily possible when such 
a production ordei is subdivided into a number of smaller 

* Dicksee ‘Advanced Accounting p 236 
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gioups, each complete in itself The smallei gionp oidei is 
paitiuikuly advantageous in cases wheie the nunibei ot units 
stalled m pioccss is laige but is subject to a 1 eduction 01 
paitnl cancellation in a following depaitment 

Wheie, as lequued by the schedules, ceitam goods aie 
to leave ceitam departments at specified times, it is almost 
essential that the quantities undei each oidei be kept within 
sm ill compass Delays aie at times unavoidable, but if the 
gioups ate small, any paiticulai gioup can leadily be “back 
01 deied,” wbeieas if the delayed article is pait of a laige 
gioup this is almost impossible and tiouble and confusion 
usually ensue 

§ 228 Cost Analysis Sheet 

For all the vaiymg giades and chaiacter of pioduct in 
volvmg a diffeience m pioduction cost, theie should be main- 
tained a detailed cost lecord 01 cost analysis sheet Simula) 
m its geneial foirn to that shown m Figuies 159-161, but 
modified to meet the needs of the individual plant The des- 
cuptive poition of the form — shown in Figuie 159 — is, fiom 
the natiue of its captions, moie particularly fitted for fac- 
tones pioducmg agncultuial implements, machinery, etc 
Shoes foi example, would require entirely different descrip- 
tive headings 

This is leadily seen when we considei that machmeiy maj 
be made by independent “elements” each complete in itself 
and that these elements where desirable may be made in ad- 
vance for stock and latei be assembled with othei elements 
to foim the complete machine Shoes, on the othei hand 
have but one complete element — the uppeis — which can be 
made ahead foi stock As a rule, therefore, shoes aie not 
made up by stock elements, the modern plan being an effi- 
ciency method of putting through orders on what is called 
the "sheet system ” Undei this system a schedule is started 
each day with ordeis sufficient, if possible, to utilize m full 
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the capacity of the vanous depaitments thiough which it must 
pass The dates on which such a schedule must leave the 
vanous depaitments aie all detei mined in advance 

Ihe cost analysis sheet, no nrittei what the product, 
should be so devised that the mateual and liboi opeiations of 
each department stand out by themselves, segiegated fiom 
those of othei depaitments When this is done and the 
sheet is used to record costing tests, the totals appealing on 
the foim shown in Figuie 160 may be used in the upper poi- 
tion of the form shown in Figuie 199 in which “piocess’ 
(cost from piecedmg depaitment) mateml, laboi, and ex- 
pense respectively are enteied as elemental totals for each in- 
dividual department whenevei cost tests ai e compiled 

In the mattei of shoes 01 othei pioducts sinnlaily handled, 
the cost analysis sheet, instead of having the column cap- 
tions “Operation No ” as shown in Figure 160, may be modi- 
fied so as to provide a column foi each depaitment in which 
will appeal a punted list of its possible opeiations 

When the cost analysis sheet of Figures 159-161 is in- 
tended foi use with agncultuial implements or similaily han- 
dled lines, it will be found most convenient if made in sec- 
tions, with each section punched foi a loose-leaf bmdei If 
these sections have fifty horizontal lines to the page, each sec- 
tion will represent fifty mtegiants Therefore, if the ma- 
chine 01 othei article of product has two hundied integrants 
it will take four sections to recoid the detailed cost of the 
entire machine or aiticle 

Each of these cost analysis sheet sections is composed of 
a master sheet (Figure 159), with a shoit, or nanow sheet 
(Figure 160) for each two departments of the shop, one de- 
partment appealing on each side of the shoit sheet 01 page 
The master sheet shows the name of the element, the name 
of each integrant, the number of pieces of such integrants 
needed in the particular element, information as to where, 
if at all, the same integrant is or can be used in other ele- 
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ments of the same machine, and again on other machines 
implements, or devices 

On the shoit depaitment sheet (Figuie 160), columns 
show the cost of semi-finished goods that have been made up 
ahead foi stock designated as “Piocess” — meaning paits fiom 
a ptecedmg depaitment 01 a foimei Older in the same depait- 
ment — also columns foi ‘Raw Matei lal” and ‘ Expense 
1 he columns across the sheet for listing the individual opeia- 
tions (by operation numbei) should be sufficient in number 
to accommodate all the successive opeiations on a given in- 
tegiant undei oidmary cn cumstances If but a limited num- 
ber of integrants have a large number of sepaiate opeiations, 
then it were better to keep the size of the sheet down to lea- 
sonable piopoitions and allow two or nioie honzontal lines 
acioss the foim foi the use of each integiant This can 
readily be done as the columns aie not headed with the name 
of any opeiation, the operation in each case being shown by 
a symbol number m the column maikecl “Opeiation number ” 
Foi the sake of brevity and convenience m lecording, each 
labor operation 111 the plant should have a designating number 
which is used exclusively as the designation of that opeiation, 
both on the cost analysis sheet and elsewhere 

The series of columns on the last page of the cost analysis 
sheet (Figure 1 6 1 ) , may be assigned one each for different 
operating depai tments, and in these the total depaitmental 
costs may be shown, thus step by step arnving at the entire 
cost of the article There may also be columns for sum- 
marizing the cost of the ai tide by pioduction elements — ma- 
tei lal, laboi, and diffused expense, irrespective of depai tments, 
the latter element showing also the aveiaged constant per 
man-hour in the several departments concerned 

As costs aie presumably to be worked out on integrants 
and each integrant will therefore have its comparison sheet 
of possible cost fluctuation (Figure 199, upper portion), then 
the cost recoid (Figure r6r) when wanted foi fixing selling 
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pi ices, can be compiled by 111c 111s of cost a\ ci iges fm each 
mtegi ml taken fiom such compinson sheets, or it may be 
compiled cntucly fiom cost tests ( ilso lecoidcd on Figme 
161) as may be desned by the management These detailed 
cost analyses can be maintained in comp untie e foini toi sta- 
tistical pmposes, and it is fiom these compilations that 
the aibitiaiy cost peicentage (lowei poition of Figuic 
199) may be acciuately obtained — so accmately in fret that 
the let 111 “aibitiaiy” becomes a misnomet 

§ 229 The Cost Summary 

F01 such pioducts as canned goods, bottled goods, toi- 
let soaps, piepaied foods, etc, a foim sinnlai to that shown 
in Figuies 171, 172 can be used foi woilang out onginal es- 
timates and lecoidmg subsequent costings, eithei on the spe- 
cific cost-finding plan 01 undei tests on the list-pci centage 
plan The use ot such a foim contemplates a sepaiate sheet 
foi each successive department, each specific oidei monopoliz- 
ing a line horizontally acioss the sheet The sepaiate pro- 
duction elements aie giouped by themselves, with a giand 
total at the extieme light It is sometimes advisable to in- 
clude a summaii7ing 01 total column for “Mateiial,” and also 
for “Laboi” (not shown on Figure 172) 111 addition to the 
“Expense” column, paiticulaily when the list-pci centage plan 
is used and such totals aie to be earned to a foim sinnlai 
to that shown m Figuie 199 

It will be noticed that after eveiy thud costing recoul 
on the form shown in Figuies 171, 172, a line is assigned for 
the lecoid of the aveiage of these thiee lots Additional 
lines may be piovided for similai averages of six lots, nine 
lots, twelve lots, etc, if desued It must, however, be re- 
membeied that the real piesent costs aie moie closely per- 
ceived if the averages do not go fai back in the past — a con- 
dition sometimes necessary when the establishment of a selling 
price depends on an average of costs extending ovei a con- 
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sideiable penod of tune, as when costs vaiy at diffeient sea- 
sons owing to diffeung climatic influences 


§ 230 Companson of Cost Fluctuations 

Foims smnlai to the summaiy of costs shown in Figuie 
199 may be used foi pm poses of cost compaiison These 
aie piefei ibly handled on the loose-leaf plan, giving one page 
to eich element 01 mtegiant on which costs aie to be worked 
out and lecoided Columns may be piovuled on this form 
foi dates, shop oidei numbeis, cost of maten il, cost of laboi, 
and diftused expense by totals, this data being taken horn the 
Fictoiy Oidei Registei (Figuies 38, 39) 

Whenevei cost tests aie made, any fluctuations fiom the 
aibitiaiy figuies may be shown on the cost lecoid by pei- 
centages Pei haps one-quaitei 01 one-thud of the distance 
fiom the bottom of the cost recoid (see Figure 191), lines 
may be leseived foi the slandaid list percentages These 
peicentages will be changed from time to time as efficiency 
methods t educe the costs, 01 as they are vaiied by conditions 

The headings at the top of the cost recoid will apply to 
the poition of the sheet leseived foi the standaid percent- 
ages A distinct line of demarcation should, however, be 
pieseived between the standaid peicentage figuies and the 
figuies obtained fiom tests 01 specific costing As has been 
said, the standaid figuies will vaiy to some extent as tests 
aie made and the sheets theiefoie become valuable foi dis- 
closing any possible weaknesses that may exist — taking the 
place of a “peak chait” for gtaplucally showing fluctuations 

§231 Controlling Accounts The Factory Order Register 

A Factoiy Oidei Registei similar in geneial effect to that 
shown in Figuies 38, 39, is an impoitant adjunct of the list- 
pei centage plan The lllustiation shows the foim as a loose 
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sheet punched foi a sectional post-bindei In piactice, either 
a bound book 01 loose-leaf book may be used, as pieferied 

When used in the foim shown, the sheets, though “loose- 
leaf,” aie not separable in an accounting sense for the leason 
that consideied from the binding edge, the last page of one 
sheet constitutes the left-hand side of a folio, which is com- 
pleted by the fiist page of the succeeding sheet The sheets 
aie 1 uled on the left-hand side of the folio to show consecu- 
tive shop oulei numbers, quantity, size, and othei related data 
concerning the pioduct, while the ught-hand side of the folio 
is devoted exclusively to the financial recoid If desued, slip 
sheets with the financial 1 tiling on both sides may be used foi 
handling .the financial record of several different departments, 
the mastei sheet containing all the physical data In cases 
where the data vanes in each succeeding depaitment, it is 
piefeiable not to use slip sheets but to have full and complete 
data for each depaitment, and particularly so when all product 
does not pass through all depaitments 

In use, each succeeding shop ordei 01 schedule is enteied 
on the Factoiy Older Register If a number of oideis are 
put through m a gioup for percentage proposes, the gioup 
as a unit can bear the designating number Undei some 
circumstances, the items composing such a gioup need not be 
shown at all If the Registei is used moie 01 less frequently 
to locate technical data concerning the product, then the spe- 
cific data concerning each item of the gioup would bettei be 
shown, unless the same information is leadily accessible else- 
where It will, however, lelieve the Register of detail if the 
group be used as the unit 

§ 232 Controlling Accounts Debits 

When cost tests are made it is desirable that all items 
be entered on the Factory Order Registei and also that a 
sufficient numbei of lines be assigned to the vanous items of 
the group to allow the collating of the cost data, which is 
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done in the columns headed “Chaiges ” It is also a wise plan 
to include an entue “gioup” or “sheet” at one tune, so that 
the possibility of “doctoung” the tune 01 of any othei tam- 
peung with the facts is reduced to the minimum if not entirely 
pi ecluded 

The columns headed “Charges” aie, as stated, used ex- 
clusively to collate the actual costs when a test is being put 
tlnough, and no total is made of these columns as a whole 
The only totals shown in these columns aie those composed 
of seveial items chaiged against a specific oidei numbei Such 
totals when found are, on a single entry plan, posted to the 
cost summary 01 lecoid (Figures 171, 172, 199) for compara- 
tive pui poses, as elsewheie descubed, but do not figure in the 
entiles of the geneial books 

The actual chaiges foi “Piocess,” “Material,” “Laboi,” 
and “Expense” aie made to each clepaitment as a whole in 
individual ledger accounts maintained foi that purpose 
Chaiges against these accounts aie made duect as material 
01 labor is supplied 01 expense incurred as per mateiial lequi- 
sition, pay roll, purchase analysis, 01 any othei chaige lecoids 
In entering charges to any of these seveial accounts, no cog- 
nizance is taken of the paiticular order number or numbers 
to which such material, laboi, or expense is applicable, except 
only when tests are being made In this case a memorandum 
is made on the pioper lecoicls, but this does not disturb the 
couise of piocedme which these entries ordinarily follow, 
and which it may be said is not thiough the Factoiy Order 
Register 

To pi event misunderstanding it may be emphasized that 
wheie tests aie made the actual charges against a given order 
numbei aie shown 111 the Factory Oidei Register, but these 
entries are merely “memoranda” and play no pait whatevei in 
any trial balance of the books They aie used meiely for a 
companson between the actual costs which they reflect and 
the standard costs which are gauged by these actual costs 
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Ihe chaiges, foi general accounting pm puses, come on to 
the depaitment ledgets 01 depaitment accounts dnect fiom 
the book 01 foim of ongmal cntiy and not thiough the Fac- 
tory Ordei Registei 

§ 233 Controlling Accounts Credits 

The ciedit entnes of the Faetoij Oidei Register aie 
made as shop ordei s aie finished in a given depaitment, when 
the aibitiaiy 01 standaid amount of ciedit may be passed to 
each of the elements of cost in its piopei column in the Reg- 
lstei , 1 e, “Piocess,” ‘Matenal,” “Laboi,” and “Expense” 
At the end of the cui lent month the ciedit entiles foi that 
month aie totalled These totals may be earned foi waul, page 
by page, thiough the successive pages of the Factoiy Oidei 
Register foi that depaitment as a cumulative total to foim 
pait of a giand total foi each of the foui columns, 01 the 
totals of each page may be handled as a unit and the totals 
theieon be earned to a summaiy sheet and theie be tieated as 
befoie 

Undei eithei of these plans each individual total will 
be posted to the credit side of an account in the Factoiy 
Ledgei beanng the same caption as the column from which 
such total is taken, the offsetting debit (consisting of the foui 
credits embodied in one amount) being posted 111 the Factory 
Ledger to the Piocess Account of the next succeeding depait 
ment The cntiy may be made m the Geneial Exhibit (see 
Ch XXXIV) with each item of the entiy appearing 111 the 
column (under Goods m Process) which selves as its syn- 
thetic or controlling account, as follows 


Process, Department C $5 625 00 

Process, Department B $3 125 00 

Matenal, Department B 1 175 00 

Labor Depai tment B 725 00 

Expense, Department B 600 00 


$3,625 00 $5,625 00 

Oiders sometimes mn ovei seveial successive months 
eithei because of the amount of woik leqnued foi then com- 
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pletion 01 because they ate “side-ti acked” fot the sake of other 
woik In this lattei case the tiansfei of the woik in piocess 
involves an item of cost, winch is sometimes a considei able 
one 111 factones wheie piefeience work is toleiated 

Tlieie should be no factoiy rule so ligid that it cannot 
be bent when the emeigency lequnes When, howevei, this 
is done in ordei to favoi some special woik, an additional 
chaige should be made foi the pieteired seivice since an ad 
dition d cost is positively there 

lo piovide foi woik 1 mining over several different 
months, the Factoiy Older Register (Figuies 38, 39) is pro- 
vided, with thiee footing lines to be sepaiately used foi the 
totals of as many diffeient months If all of the^ credit en 
tues foi the fust month be made in black, the totals diawn 
down may also be black If all of the ciedit entries of the 
second month be made with gieen ink, theie will be no diffi 
culty 111 di awing down the totals of these gieen-mk figuies, 
as they are leadily distinguishable fiom the black figuies in 
the same column In like mannei, if all of the ciedit entiles 
made in the third month or peuod be made with puiple ink 
this will distinguish them shaiply fiom the entnes foi the 
other months 111 the same column and the totals may be drawn 
down without difficulty 

§ 234 Controlling Accounts Variations of Balances 

It will leadily be seen that as each Factory Ledger ac 
count has been debited on a positive basis fiom sources othei 
than the Factoiy Order Register, and has been ci edited on a 
list-percentage standaid basis from the Factoiy Order Reg 
istei, theie will be a vanation as time pioceeds To adjus + 
this vanation, an mventoiy, as explained in § 235, should 
be taken at least tlnee or four times each year, showing the 
physical condition of each departmental element repiesented 
by a ledgei account 

This inventory vull piobably show that some account* 
have oveirun and others have undenun, and as such differences 
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aie found they aie charged 01 ci edited, as the case may be, to 
the reseive account foi Vanation of Weights and Measures, 
or to “Over, Short and Damage” as may be preferred, and are 
absoibed m manufacturing expense aftei the mannei de- 
suibed in 154-156 In cases wheie the difference be- 
tween the inventory and the accounts is glaringly laige, an 
investigation should be made as to the cause, which when 
found may be tieated as the cncumstances lequne 

Moie or less frequent tests on groups, 01 on individual 
pioduction 01 deis seive as safety mdicatois for the entile 
volume of ordeis in the vanous departments The amount 
and peicentages of differences in each departmental element 
(see Figure 200) show clearly and unmistakably any vana- 
tions fiom the 1101 mal Wheie fiequent diffeiences occui be- 
tween standaid and test costs, it is usually the lesult of some 
weakness 01 inefficiency which can be and usually is lemoved 
when attention has been called to it by the cost test 

As differences may exist one way and another in the 
vanous cost element accounts in the Factory Ledger, some 
pi oof of tlieir accuracy is desirable Such pi oof may be had 
by di awing off a list of the balances of each sepaiate ele- 
ment in the vanous departments, and compaimg the net total 
of these balances of each element with its synthetic or con- 
ti ollmg account in the General Exhibit 

Thus, the total footings, both debit and credit, of the 
depai tmental material accounts in the Factory Ledger should 
agree with the same footings of the conti ollmg account “Ma- 
teiial” appealing in the General Exhibit If this is the case, 
the accuiacy of the Factoiy Ledger accounts is, presumptively, 
proved Should eithei debit 01 credit footing not be in agiee- 
ment with the controlling account, an erior is indicated on 
the side of the ledger in which the discrepancy exists 

When the standard cost figures are found to vary from 
the actual costs as shown by tests, the standard figures raaj 
be corrected by means of inventory results These mven- 
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toiy lesults, when found, aie applied to the standaid cost 
figuies of any paiticulai product foi a given penocl, each 
depaitmental element being scrutinized in its turn By ad- 
ding to or subtracting from the cost figures in propei pro- 
poition as the balances oveirun 01 undenun, accuiate produc- 
tion costs aie secured and pioved, and this without a laige 
volume of clerical work 


§ 235 Departmental Inventories and Adjustments 

In taking an mventoiy of oideis in work 01 “goods in 
piocess” by depaitmental cost elements, an mventoiy form 
similar to that shown in Figuie 92 will be found convenient, 
using one or more sheets as may be necessaiy to piopeily 
entei the entile list of orcleis It will be necessaiy to list 
these unfinished oiders four times — one list foi “Piocess’ 
and one foi each cost element Thus the mventoiy sheets 
may show as follows 


Process (semi finished goods from preceding departments) 


Order No 1080 
Order No 1081 
Order No 10S2 
etc 


At amount charged in at 


Material 


Order No 1080 "1 

Older No 1081 ( Cost of material supplied to the various jobs 
Ordei No 1082 ( up to the time of inventorying 
etc J 

Labor 


Ordei No 1080 I 

Ordei No 1081 l Cost of labor performed on the various jobs 
Order No 1082 C up to the time of inventorying 
etc J 

E vpense 

Proper burden of expense to be levied 
against each job up to the time of inven- 
torying 


Order No 1080 I 
Order No 1081 ( 
Order No 1082 f 
etc J 


As the vauous depaitmental accounts m the Factoiy 
Ledger have been seveially chaiged with these same items, 
and in like manner have been seveially given ciedit foi pio- 
duct, theie will oidmanly be a debit balance m each of the 
elemental accounts, representing the value of the several ele- 
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ments 111 the goods still m woik F01 this leason the inven- 
tory must be taken, not by the unit value of the aiticle, but 
by its seveial constituent cost elements so that the total of 
each element as shown by the inventory, can be placed on a 
comparative basis with its conespondmg Factoiy Ledger ac- 
count Thus m the case of a laboi account, if there is not in 
woik in a given depaitment a sufficient volume of laboi on 
partially finished pioduct to match the amount of work rep- 
resented by the conespondmg Factoiy Ledgei balance, the 
vanation must be recoided 111 the adjustment column and be 
pioperly absorbed into the leseive account maintained for 
the purpose 

The same conditions obtain with matenal and with ex- 
pense The thiee elements of cost must be handled sepaiately 
They cannot be combined and be “matched up” with one in- 
ventory on a pioduction unit basis without a depaituie fiorn 
the veiy featuies which maik the usefulness of the piesent 
plan — 1 e, the finding of costs by constituent pioduction 
elements 

The “Process” accounts will very seldom need adjust- 
ment, because they leceive both debits and credits upon the 
same basis of value, and there are therefore no diffeiences 
save those arising from clerical inaccuracies 

In order to expedite mventoiy taking and also to 1 educe 
to the minimum the work oidmanly involved theiem, it is 
a most excellent plan to have one or moie depaitments m- 
ventoned each month, the same departments being again in- 
ventoried in their turn, perhaps thiee — ceitamly not moie than 
four — months later By thus covering some poition of the 
plant every month the inventory loses its teirors, fewer inac- 
curacies creep in, and the work as a 1 ule is bettei done 

Also when the inventories are taken on piedetermmed 
dates, it gives the various department heads an opportunity 
to so arrange the work of their respective departments, clean- 
ing up all work on hand as far as possible, that it will be in 
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the best possible condition for mventoiying when the pi escribed 
date ai lives A card of instructions based on depai Unental 
inventory dates is shown m Figure 95 

A special inventory man will be found most useful where 
many mvcntoiies aie to be taken Such a man will piepaie 
for each mventoiy before its date ai lives, and by propel ai- 
langement of departmental work 111 co-ordination with the 
heads of depai tments, by supervising the mventoiying while 
in progiess and perhaps laigely doing it himself, will so 
systematme and minimize the woik that most of the usual in- 
ten uption to business is avoided 

When not on inventory woik the special inventory man 
or chief inventory clerk can usually be of much service on the 
recoids which pertain moie paiticulaily to mateual Also, 
if peisonally capable he is 111 a position to take chaige of al- 
most any line of efficiency promotion 

In plants where it is feasible to take an appioximate 
mventoiy of goods in process on the first of each month, an 
mventoiy foim sinnlai to that shown in Figuies 87, 88 can 
be used 111 connection with the form shown m Figure 200, 
"Companson of Fixed Percentages ” One sheet of this lattei 
form may he maintained foi each cost element m each de- 
partment m connection with the Factory Ledgei account of 
coriespondmg caption One line will suffice foi each month 
or penod The debits of this form leflect positive facts 
There are fiom time to time ciedit items also made on a 
positive basis, as for instance, where woik has been done 
foi othei depai tments or foi tepaii paits, and actual time, 
mateual, and expense burden costs kept for this woik I11 
such case the total of all such items will be shown undei the 
column headed “Credits — at Actual Cost ” 

Undei the “At Fixed Cost’’ caption may be shown the 
sum of all the list-peicentage amounts foi the month In the 
“Inventones” column, if it be an mventoiy time, the amount 
can be put under the “Physical Count” column, whereas if 
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it be an inteiim month the “papei mvenloiy” can be shown 
undei “Appi oximate ’ column 

As the Factoiy Ledgci balance will be accessible, this 
balance can be enteied chi eel, and any diffeicnce between it 
and the inventoi} is lecoided in the “Difteience This Month” 
column, also piopei entiy will be made in the “Diffeience to 
Date” column If it be an lmentoiying penod, the diffeience 
will be wntten oft to the Vamtion of Weights and Measuies, 
or the Ovei, Shoit and Damage Account, thiough means of 
an niventoiy foim smulai to that shown in Figme 92 If it 
be an inteiim period the diffeience will meiely be lecoided 
and possibly lepoited to the pci son dnectly concerned 

If aftei the mventoiy of any depai tmental pioduction 
element has been consideied on the ciecht side ot its cones- 
ponclmg Factoiy Ledgei account, theie is a ciedit excess, it 
will indicate that the oideis have been figuied on the mside, 
which is also the safe side, 1 e , that they have been ci edited 
to the depai tment at a sufficiently high cost to rnoic than 
covei the total actual chaiges to the seveial elemental ac 
counts Theie will be an excess debit balance on the Factoiy 
Ledgei account at mventoiy time if the ci edits foi ordeis 
finished 111 the depai tment have not been sufficiently high 
When this is the case the peicentages foi the following month 
may be adjusted if it seems advisable 

When mventones such as that contemplated by Form 92, 
show the value of lnateiul in any stoie-ioom, 01 the value 
of any depai tmental cost element on hand to be moie than 
its recoid value, the diffeience will be enteied in the adjust- 
ment gioup undei the column headed “Ovei ” If the actual 
value is less than the lccoid \alue, the difference will be en- 
tered m the “Shoit” column Each commodity 01 schedule 
is treated on a line by itself, and wheie the stock-room record 
is kept by different kinds, grades, sizes, or other specifications, 
the individual items of the lecoid aie adjusted to agiee with 
the facts 
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In the case of schedules or pxoduction ordeis, on the other 
hand, the vanous departmental cost elements have to be taken 
as a whole foi the reason that specific chaiges have not been 
made against the vanous schedules 01 pioduction ordeis in 
process as such, but have been made against the cost elemental 
accounts Individual stock accounts and depaitmental ac- 
counts may be given debit 01 credit as necessaiy, the posting 
being taken from the inventoiy sheets The conti oiling entiy 
will be made fiom the totals of the adjustment gioup on these 
same inventoiy sheets If the net balance is “Over,” it will 
be ci edited to the reserve account for Ovei, Shoit and Dam- 
age If it be a “Shoit” balance, it will be charged to the 
debit side of the same account 

As a pi ecautionary measuie, each month an aibitrary 
amount — determined by the natuie of the business and past 
expcnence — is credited to the Over, Short and Damage Ac- 
count m the leseives and charged to the manufacturing ex- 
pense of the business This should make a sufficient provision 
foi any waste, leakage, weaknesses, 01 undei estimating of 
values in factoiy operations Waste and shoitage should, 
of couise, be oveicome as fai as possible, but sufficient pro- 
vision should be made to safely covei a reasonable amount of 
loss fiom these causes 

When a second inventory is taken it will not be necessary 
to wnte up a second sheet, since the oiigmal sheet may take 
the place of a master sheet and a properly ruled slip sheet be 
used in connection with it 
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THE MACHINE-HOUR PLAN 

DETERMINING INSTALLATION AND 
MAINTENANCE COSTS 

§ 236 The Machine Hour 

As graphically descubcd by Mi Chinch, the machine- 
houi plan is a method of distnbuting manuf lctunng costs 
“thiough the point of the tool” Peihaps moie accuiatcly, 
the method is descubed as the distnbution of manufactmmg 
costs “thiough the machine, ” since the method is applicable 
to mechanisms such as looms, punting pi esses, annealing fm- 
naces, cianes and the like, which aie lacking m point 

Undei the machine-hom plan, rent, light, heat, power, 
and the bundled and one othei items that go to make up the 
usual oveihead expense, become for the most pait clneet ex- 
pense, chaiged in propel piopoition to each machine 01 gioup 
of machines, the total affoidmg a basis foi a piopei lnacliine- 
honi chaige This charge is “loaded” on the pioduct of the 
machine or gioup of machines, accoiclmg to the nutnbei of 
houis such pioduct monopolizes the sei vices of such machine 
or any one 01 moie of a gioup of machines In other woids, 
the expense applicable to a machine product is chaiged to it 
by means of an houily rate foi the use of the machine 

There would seem to be no leason why all expense should 
not be charged through the machine houi and the author 
piefers to do so, but, nevertheless, as stated by Mi Church, 
aftei everything that can be charged as chiect expense is ex- 
hausted, the small remainder of indirect expense, togethei with 
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lost time, etc , may, if desned, be distributed as a supplemental}/ 
late 

The machine-hour plan of cost finding has a wide lange, 
but befoie its adoption in any particular case a careful study 
of conditions should be made Wheie piopeily applicable, 
the machine-hour plan is undoubtedly the most accurate, and, 
once installed, the simplest method of cost finding The 
difficulty lies mainlv m its fust installation — in the determina- 
tion of the exact pioportion of the vanous expenses which 
may be fanly chaiged to each pai titular machine or group 
of machines composing the unit 

§ 237 Preliminary Work 

In oi dei to obtain accniate results in cost finding by the 
nnchme-houi method, the prehminaiy woik must be paiticu- 
I'll ly caieful There aie many difficult pioblems fo be solved 
ind unless these aie solved piopeily and accurately, the whole 
labile will be weak 

In detei mining the cost to be charged to each machine 
01 gioup of machines, complete uniformity of piactice does 
not obtain, as mntteis of detail will natmally be viewed fiorn 
diffeient standpoints by diffeient individuals As long, how 
ever, as the sum of the parts equals the whole in the distil- 
bution of expense, the system will at least woik haimomously, 
and if an accurate retold is kept of the original figmes used 
m ai living at the installation costs, these can be leadjusted 
fiom time to time as dictated by conditions 

Undei the machine-houi plan the unit need not neces- 
sanly be the individual machine Groups of kindled machines 
may be bi ought into so-called “industrial centeis,” and these 
gioups treated as units Where all machines aie practically 
alike, divisions of the department need not be made at all, the 
entne depaitment being consideied a unit Where this is not 
advisable on account of the laige numbei of machines m de- 
paitments, as in the case of the spinning, weaving, and knitting 
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mdustues, the division imy be Tibitiaiy, m may be detei- 
mmed by envnonment, 01 may be based on the classes of 
pi oduct 

When machines me giouped m this vv ly the houily nte 
is applied to the output of the mdustiial centei, gioup, or 
division 

§ 238 Individual Machine Records 

Unclei the machine-houi plan, as stated, each machine 
01 gioup of machines is tieated as a unit, and all the costs ap- 
plicable to the opeiation of that machine oi group are chaiged 
to it individually dins necessitates an individual lecoid for 
each machine lu facilitate this and as a convenient method 
of identifying the diffeient machines foi geneiol pui poses, 
each should beai an mventoiy numbci 01 olhei designating 
numbei fastened to it in a conspicuous place 

hoi ms foi individual machine lecoids ue shown 111 Fig- 
111 es 178, 179 and 189 The foim shown m Figuie 189 will 
be found convenient On it space is piovided for recoiding 
the name of the makei of the machine, the date of its pur- 
chase, the factoiy numbei, the puce paid, and othei lelevant 
data Space is also provided foi lecorchng the same lnfoima- 
tion in regal d to its individual motoi, wheie used The motor 
lecord also piovides foi entiy of the motoi hoise powei, 
kilowatts, volts, and 1 evolutions pei minute Any othei equip- 
ment, such as ail hoists, oil 01 gas foigcs, etc , used exclusively 
with the paiticulai machine, is also to be euteied on its lecoid 
sheet 

In the column foi detei mining installation costs aie found 
the following items 

Value of Machine 
Value of Motor 
Value of Shafting 
Value of Supplies 
1 otal Investment 
Interest on Investment 
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The value of the machine is based on the original pur- 
chase invoice, 01 otheiwise is taken fiom an inventory or 
appiaisement The value of the rnotoi, shafting, and supplies 
(special tools 01 other equipment not included in the value 
of the machine) is detei mined in the same manner A total is 
then drawn and the annual mteiest on the investment is com- 
puted and enteied on the lecoid This mteiest entiy usually 
constitutes the fiist item of cost to be consideied and is pei- 
lnps the easiest of detei ruination 

§ 239 Repairs and Depreciation “ 

F01 each individual machine an annual leseive late must 
be made foi lepans If tlieie is an accuiate lecoid of repan 
costs actually muuied in the past, it will afford a basis of 
expectancy as to the possibilities of the futuie The age of 
the machine and the uses to which it is put beai dutctly upon 
the amount to be leseived each yem against lepan chaiges 
Reseivntions 01 allowances foi lepairs aie, howevei, at the 
best but little more than guesses Whatevei the basis of the 
system, it is much bettei to place the amount high enough to 
covei all possible contingencies than to place it too low An 
ovei -reservation, if not excessive, can do but little haim An 
under-ieservation may be senously misleading 

On the machine recoid (Figuie 189) space is piovided 
foi the recoid of actual repair chaiges and also space foi 
lecoidmg the annual leseives, so that m dose pioxnmty a 
chi onological lecoid is kept of the successive estimates and 
of the 1 elated facts 

A leserve foi depieciation is equally as impoitant as a 
leseive for tepairs Objections are sometimes laised to le- 
seives of this natuie Frequently this is because those in 
chdige desue to make the best possible present showing of 
piofits regal dless of the future Oi sometimes such objections 
are based on the claim that repaus and maintenance having 

* See Ch XIV Maintenance and Depredation ** for a more complete consldera 
tion of thia subject 
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been chatged to lerenue, and the eftcctn eness of the assets 
having been muntamed, these assets aie now as valuable as 
when hist acquned This is specious leasonmg, but noth- 
ing moie foi no mattci how laige the expenchtuies foi ie- 
pans and maintenance, the lime must come when these assets 
have outlived their usefulness md will lequiic leplacement m 
then entirety 

The amount to be iesei\cd foi depiecialion is laigely 
a maltei of estimate and intelligent guessing, but with the 
wondeiful impiovements being made in niachmeiy fiom year 
to yeai, it is wise to depieciate hbeially Such depieciation 
should not only be against the natuial life of the machine — 
which can be estimated with leasonable fairness — but against 
obsolescence — the tune when the paiticulu type of machine 
will be so fat outclassed by moie effective mechanisms as 
to make its continued opeiation economically impossible It 
is easy to conceive of conditions which might necessitate an 
entue leplacement of the operating mechanisms of a plant 
within a few years of then installation, and while such shoit- 
term leplacements aie not usual 01 to be anticipated, such 
liberal provision foi depieciation should be made that when 
an eaily replacement is necessaiy it will not be totally unpio- 
vided for 

“Allowing the piopeity to weai out without piovision foi 
leplacement, can be good business policy undei only one con- 
dition, namely, if the business, 01 that depaitment of it, is 
to be abandoned In such a case policy requnes full benefit 
to be got fiom the plant without laige cost foi lenewal and 
repans The propeity must be exhausted as thoroughly as 
possible An easy method oi treating depieciation under such 
a condition would be to distribute to stockholders all net re- 
ceipts * * * If the capital was originally wisely invested 
and has been piopeily employed, the stockholders will ulti- 
mately receive back their ongmal investment in the final wind- 
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ing-up of affans, foi it the business could have replaced the 
worn-out plant — as it could if piospeious — it can pay the stock- 
holder as much as replacement would cost, which is, of 
course, practically the onginal capital ^ * * Careful ac- 
counting should show that a pait of each dividend of this sort 
is not earnings, but is simply capital returned because the bus- 
iness has no fuithei use foi it ” + 

§ 240 The Annual Charge 

The items of cost already discussed, up to and including 
depreciation, aie footed and the total constitutes the total 
annual charge This represents the installation costs, so 
called, and these costs, with the exception of lepaus, continue 
to accrue whether the machine is used 01 is allowed to le- 
nrain absolutely idle Even the lepair chaiges of an idle ma- 
chine aie paitially absoibed, at least, in keeping the machine 
m a proper condition of cleanliness and piotected from at- 
mosphere conditions 

It must be borne m mind that it is not necessaiy to make 
monthly 01 periodical chaiges ot any kind to individual ma- 
chine accounts 01 monthly 01 penodical apportionments ot 
annual charges, since these have alieady been calculated 111 
the costs of the individual machine One total charge each 
month 01 penod to the Factory Ledger conti oiling account 
“Machine Time,” will suffice foi the apportionment ot the 
annual charges to the conti oiling account 

Besides the total charge to the Factory Ledger account 
“Machine Time” each month or period, theie is also to be 
considered, as hereinafter described, the “Term Charges” 
which include the cost of labor, power, machine repaiis, and 
depieciation, and also the expense burden The monthly or 
periodical apportionment of annual charges and of these teim 
charges, go to make up the total chaige against “Machine 
Time” account 

* Cole * Accounts Their Construction and Interpretation ” p 80 
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The ci edits to the Mich me Time Account come fiom the 
totals of the vaiious time lepoits of machine time used, as 
moie fully explained m & 276 Any balance in this account, be 
it a debit 01 a credit, is of the natuie of a barometei, 01, moie 
specifically, is an efficiency gauge, showing the peifoimance 
of the depaitment, the division, or the entile plant as a whole 
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THE MACHINE-HOUR PLAN (Continued) 
MACHINE OPERATING COSTS 
§ 241 Operating Costs 

The opeiatmg 01 teim costs of a machine consist pn- 
maiily of items having to do with the actual use of the ma- 
chine aftei its installation Unlike the annual chaiges, which 
aie to a ceitam extent fixed, the opeiatmg costs vary with the 
time the individual machine is 111 operation, and to piopeily 
collate such costs a special cost compiling lecoid must be 
maintained for each machine 

This form, called a “Term Cost Recoid,” is shown in 
Figiue 191 It can be made up in slip sheet foim, all the 
data concerning the individual machine preceding the columns 
of Figure 191, appealing on the mastei sheet alone Slip 
sheets with the piopei column ruling are then inserted each 
month 01 period, theieby avoiding the tianscription of the 
machine numbeis and descuptive matter each month The 
master sheet and slip sheets aie identical save only foi the 
additional mattei on the master sheet The segregating col- 
umns of the term cost record are as follows 

(x) Total Term Charges 

(2) Labor 

(3) Chargeable 01 Productive Horn s 

(4) Power Units 

(5) Power Cost 

(6) Compiessed An Units 

(7) Compressed Air Cost 

(8) Gas or Oil Units 
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(9) Fuel Cost 

(10) Diffusion of Expense 

(11) Diffusion ot Geneial Machines 

(12) Ci edits to Diffused Machines 

§ 242 Total Term Charges 

In this column aie lecoided the totals of all the items 
on the sheet against a given machine numbei 01 gioup num- 
bei — 1 e, the totals of the vinous columns fiom two to 
eleven, inclusive lhis gianc! total is chaiged to the con- 
ti oiling Factoiy Ledgei account, “Machine Time ’ 

In cases wheie the machines aie tieated in industnal cen- 
teis, divisions, 01 entue depaitments, the turn cost lecoid 
need not be used, as m such case a foim similai to that shown 
in Figuie 180, piovichng ioi the entiy of both annual and 
teim chaiges, will be found moie convenient The tenn cost 
lecoid shown in Figuie 191 is designed moie specifically foi 
use wheie costs aie desited on individual machines 01 small 
gi oups 

§ 243 Labor 

Each machine is chaiged with the cost of its opeiator, 
and his assistants, if any In cases wheie seveial machines 
have but one operatoi m common, eithei the seveial machines 
are included in one gioup 01 industiial centei, or if the costs 
of tire diffeient machines, outside of laboi, aie unequal or dis- 
piopoitionate, then the opeiatoi’s time is divided among them 
on any equitable basis Such a division is desirable m the 
case of automatic machinei y of diffei ent types each having its 
individual opeiating cost In cases wheie laboi is to be di- 
vided among diffeient machines, it is oftentimes possible to 
accurately recoid the time spent on each machine — paiticu- 
laily such time as is consumed in setting up or making leady — • 
and this gives an absolute labor charge 

Almost any desired system of time reporting that will 
show accurately the stalling and stopping time on jobs can 
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be used to good advantage in the machine-hour plan Start- 
ing and stopping tune is essential as a basis foi chaiging the 
machine time It is also essential that idle time be repoited, 
the cause being indicated foi efficiency purposes 

Some lecoid subsidiary to the tenn cost record mcrat 
be used to summanze the laboi leports The nature of the 
lecoid used will depend entirely upon the foim of time report 
employed Whatevei may be the foim 01 natuie of the laboi 
lecoids, they aie fiist used to compute the employees’ earned 
pay, aftei which they may be handled in any way desiied to 
apply the charge to the pioper individual machine or group 
of machines 

Where a piece-woik coupon plan is used and such cou- 
pons aie pasted upon a piepared sheet 01 sheets, then the totals 
can be mseited m the teim cost lecoid Where the time re- 
poit is similar to that shown in Figuie 123, then the total is 
aimed at by use of a collating form similar to that shown in 
Figuie 179 Wheie individual job cards aie used, a wide- 
camage listing and adding machine may be used to much ad- 
vantage, paiticularly if equipped so as to list job numbers, 
the hours and minutes employed, and the money values in- 
volved Such listing can be done on laige down-ruled sheets, 
to be kept in a binder as permanent recoids When the time 
cauls for each machine aie listed and totalled, the laboi cost 
and the numbei of chaigeable or productive lrouis may be 
tiansfened to the term cost lecoid, each total being enteied 
opposite the numbei of the machine to which it applies 

§ 244 Chargeable or Productive Hours 

The chargeable horns of the term cost lecord (Figure 
191) are the total number of hours that the particular machine 
opposite which the items aie enlcied, is used on specific woik 
That is to say, in individual cases, it is the elapsed time m hours 
and minutes fiom the time the opeiatoi begins the preparation 
of a machine foi a ceitain job up to the time the job is, as to 
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that machine, finished and the in iclnne ictuined to noun'll con- 
dition, excluding all time spent on cleaning, lepamng and 
shut-downs tiom causes not incident to the individual job 
The chaigeable time will be suinmaiucd as descnbed in § 216, 
and the total appealing in the chaigeable tune column will be 
used as a basis foi allocating powei costs and oveihead 
chaiges, and will also be used in compiling efficiency statistics 
concerning the individual machine 01 gioup 

§ 245 Power Units 

In deteiininmg the cost of opeiating a given machine or 
gioup o£ machines, it is necessaiy to make tests in oidei to 
atuve at ptopei powei chaiges The nitme of these tests 
depends entnely upon the chaiactu of the machine and the 
geneial classification undei which it conics, whether a ma 
chine tool, nuxei, loom, spinning fiame, hydiaulic pi ess, 
pneumatic hammei, etc Such tests aie piimanly the function 
of the mechanical engineer in so fai as volume or quantity 
of powei consumed is concerned, yet as a bioad pioposition 
it devolves upon an accountant to “count the cost ” 

Undei oidmaiy cncumstances the “settmg-up” 01 “make- 
leady” time will aveiage well among machines of a given 
class Hence it does not seem necessaiy to go to the extieme 
method of applying the power cliaige only to actual running 
time, though theoietically tins should be so As a mattei of 
fact, a machine is not running the entne time that the job 
caid 01 recoid shows it to be in use on a given job It has 
been monopolized by the woik, but powei is consumed only 
when the machine is in active opeiation Hence, power should 
only be charged fot the active opeiatmg time 

In piactice, howevei, no such fine discrimination is nec- 
essary Even though the machine is not opeiatmg for part 
of its reported time, the power for its operation is necessarily 
at hand, and whether tins power be used or not for the time 
consumed m prepaiation, does not to any great extent distuib 
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the actual powei cost Likewise, the “setting-up” tune foi 
machines of a sinulai class is neai ly the same Hence, a chaige 
on the basis of tune unployed, legal dless of whetliei this is 
actual opei atmg time 01 not, woiks no distoition of the dis- 
tnbuted cost 

Whei e two sets of tune records are desired — 1 e , one 
lecoid foi the machine while 111 the setting-up 01 piepaiatoiy 
stage and one foi the machine while 111 motion — such lecords 
me leadily made The authoi does not, however, advise this 
multiplication of lecoids except in cases wheie evtieme accu- 
lacy of lesult is desired and where powei is pm chased eithei 
m the form of electnc cuuent 01 steam, its exact cost being 
theiefoie easily determinable 

When the powei consumption has been detei mined aftei 
one 01 another of the plans set foith in §§ 141-146, it should 
be lecoided on a foim sinnlai to that shown in Figuie 189 A 
similai lecoid may also be made on the mastei sheet of the 
tenn cost record shown in Figure 1 91, so as to be conveniently 
at hand foi use each month or period in ascei taming the num- 
ber of units chargeable to each machine The method of de- 
tei mining the powei units consumed is to multiply the powei 
unit rate of each individual machine or gioup by the numbei 
of productive 01 chargeable horns as shown m “Chargeable 
Houis” column of the teim cost lecoid, setting down the le- 
sult in “Powei Units” column of the same foim 

The piocess or opeiation of determining the powei ap- 
plicable to individual machines is perfoimed but once unless 
physical conditions change, when as a mattei of course a new 
test becomes necessary Ordmanly, the conect basis once 
determined, may be used fiom month to month without change 

§ 246 Power Cost 

The powei units having been detei mined foi each individ- 
ual machine 01 gioup, column four of the term cost record — 
“Powei Units” — will be footed and the total number of units 
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be divided into the total powei cost assessed against the sec- 
tion 01 othei subdivision of the depaiLment in which the par- 
ticular machines happen to be located The lesult, known as 
the powei constant, is used m each individual case m con- 
nection with the power units, one multiplied by the other giving 
the power cost, which is enteied in the “Powei Cost” column 

The power units of all machines duven by a given engine 
01 motoi should all be included in one total so as to amve 
at the powei unit of that engine 01 motoi This applies even 
in cases whete one large engine dnves all the machmeiy m 
the plant Such a plan is more accuiate than dividing the 
powei hist as between the sepaiate departments and then sub- 
dividing among the vinous machines 

Whatever the plan used 01 whatevei the numbei of powei 
centeis, each center should be the basis foi determining the 
powei constant within the scope of its own usefulness As the 
sum of the parts must equal the whole, so for that month or 
period the sum total of power costs charged against the vanous 
machines must just equal the cost of the power centei by 
which such machines aie driven 

In the case of hydiauhe machinery a column for water 
cost can be supplied m the teim cost recoid The watei cost 
may be detei mined by metei If moie than one machine uses 
watei power, meteis can be made the basis foi dividing the 
cost of watei consumption between the seveial devices which 
diaw then supply thiough the common “onemeter ” 

§ 247 Compressed Air Fuel 

The four next items of the term cost record — (6) Com- 
piessed Air Units, (7) Compiessed Air Cost, (8) Gas 01 
Oil Units, (0) Fuel Cost — if used at all, aie handled in the 
same manner as power units and powei cost In the case of 
fuel cost where coal, coke or oil in containers, is burned, it 
may be necessaiy to tabulate requisitions or other forms of 
stores reports This is done in any desired simple method and 
the total of such tabulation set down in the term cost record 
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§ 248 Diffusion of Expense 

A close and careful lecoid is kept of depai tmental costs 
This iecoid includes the usual manufacturing expense items, 
save those alieady consideied undei annual charges The 
distribution of this expense ovei machines is most ieadil> 
md accuiately effected on the man-horn basis, as discussed in 
§§ 98, 192, and 193 This man-hom is, under the machine- 
houi plan, based on the time devoted by the attendants to 
then machines 

The expense costs which cannot be laid on the individual 
machine thiough the annual charge, do not from their veiy 
nature fall heavily on automatic and senn-automatic machin- 
ery A consideration of such items will undoubtedly show 
that then distribution on the man-hour basis gets nearei the 
tiuth than does a distribution on the percentage basis The 
effect of the lattei plan when labor is used as a basis, is to 
give the highest bui den to the machine with the highest paid 
opeiator, and the lowest burden to the machine with the low- 
est paid operator, when, as a matter of fact, the buiden of 
expense properly chaigeable to a ceitam machine is usually not 
affected in any way by the amount paid its operator 

Noi is the buiden of expense laid on machines with great- 
er accuracy through the cost of material, since the overhead 
costs, aside from interest on goods m piocess, aie no more 
nor less m the manufacture of biass as against the same op- 
erations on cast iron, on cotton yarn as against similar opeia 
tions on silk, on news ink as against a costly carmine ink A 
pound of steel may be made into bolts and lequne very little 
time and machine work or it may be made up into thousands 
of extremely minute hair spnngs and require many hours of 
treatment, and on the basis of material the burden of expense 
is the same m eithei case A peicentage on labor cost would 
meet such a situation moie nearly than a percentage on ma- 
terial cost, but m neither case is it adequate The element 
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of time as mtioduced by the nnn-houi plan comes neaiest 
of all 

§ 249 Diffusion of Expense on Man-Hour Basis 

Ihe authoi stiongly advocates the mm-houi basis for 
diffusion of mdiiect expense, operated as follows 

In each depaitment in which the machine houi is used 
on pioduct, all of the oveihead costs not aheady consideied 
aic giouped together in one amount The summary sheet ll- 
lusti ited m biguie 1S0 will be found convenient foi the pui- 
pose Ihe total mdiiect cost foi each depaitment is then 
divided by the total numbet of pioductive horns — the total 
numbei of hours of laboi given to pioductive woik — in that 
depai tment for the month 01 pei lod under review This gives 
the amount to be chaiged against each productive hour — 1 e 
the man-horn constant This is chai ged against each machine 
01 gioup on the basis of the numbei of houis of labor given 
it by its attendants in the penod undei consideiahon Thus 
if a machine requnes two men to opeiate it, and the laboi of 
each foi the period of four weeks amounts to 220 hours the 
machine is chaiged for 440 times the man-hour constant as 
its shaie of oveihead costs foi the four-weeks’ penod 

If one man opeiates two machines alternately, the ex- 
pense burden laid on each of these machines is in accordance 
with the number of houis’ attention it leceives fiom the opera- 
tor In cases wheie one operatoi watches two or more auto- 
matic machines simultaneously, the expense burden is equit- 
ably divided among the machines which receive his attention 

The numbei of hours to be chaiged against each machine 
is taken from column 3 of the cost record shown in Figure 
1 9 1, save in the case of automatic or semi-automatic machines 
In the case of such machines another column must be inserted 
between columns 9 and 10 to indicate the number of hours of 
opeiator’s attendance, column 3 being left to represent the 
number of hours the machine is employed on productive orders 
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§ 250 General Machines 

In the cases of some machines it is impracticable or is a 
physical impossibility to chaige their opeiatmg costs duectly 
against 01 del numbeis, as foi instance in the case of a tool 
gi aiding machine, which sharpens the tools foi a number of 
dnect-pioducmg machines Such machines are known and 
tieated as “general machines” Then costs aie deteinnned 
just as costs aie determined for other machines, but undei 
the machme-hour method these costs aie spiead over the in- 
dividual machines which aie served, or in some cases the costs 
aie tneiely divided equitably between the departments bene- 
fited In the former case the costs become a pait of a con- 
trolling classification known as “Machine Time,” and m the 
lattei case become a part of the depaitmental burden, and 
aie distributed as such 

In some cases where machines theoietically belong to the 
machine-hour 01 direct-producing class, a hardship is wotked 
if their full tune is leported against individual order numbeis 
Foi instance, a punch may be employed foui hours on a job 
01 dei that should take but two hours, the loss of time being 
occasioned by the many mteriuptmg calls made upon the 
punch and its operatoi These intei luptions may be due to 
little jobs taking but a few minutes each but which must be 
done when needed, and if not done then, one or more men 
are kept idle These short jobs cannot always be planned for 
ahead or foi any definite time so as to avoid interferences 
Under such circumstances, it is not feasible to charge punch 
costs against each of these small jobs, and the cost card for 
the punch cannot be accurately kept The best plan in such 
cases is to treat the entire operating cost of the machine and 
operator as a part of, or the same as the oveihead expense 
or bui den of the department 

In cases where a device selves two departments, the cost 
may be spread between the two arbitral ily on a basis of the 
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aveiage tune given to each depaitinent 01 on any othei equit- 
able basis which will hi the local conditions 

In laige machine shops theie aie usually laige sheais 
which woi k on specific 01 del numbei s, and thei e may be others 
in vanous parts of the plant which are foi use as needed in 
shoit, quickly executed jobs, some of which may not take ovei 
thiee minutes The opeiatmg cost of these latter sheais is 
best included in the depai tniental bui den 

The usual woik of the tiavellmg ciane is of too mtei- 
unttent and vaiymg a natuie to be chaiged on the basis of ac- 
tive time, ot to specific ordei numbers Some davs it may be m 
constant motion Again, on othei days it may be idle moie 
than half the time Its services on a special oidei numbei 
may be perfoimed in a few minutes, 01 may take half a day 
There is no geneial lule foi the application of such costs The 
conditions sui rounding the individual mechanism must be 
studied and its cost be distributed with due regard to equity 
and the economic possibilities 

In some cases the tiavellmg ciane is tieated as a depart- 
mental expense, while in other cases wheie it serves ceitam 
individual machines, the cost of maintenance is spiead over 
the machines served, the seivice rendered being closely lecoid- 
ed over a given penod, so as to give a fan basis of apportion- 
ment Thereaftei it is occasionally checked m the same man- 
nei In determining the percentage of crane cost against each 
machine seived, the charactei and weight of the load is to be 
considered, as well as the length of time the crane is m use, 
since the seivice for some machines involves continuously 
heavy work while for other machines the loads ai e lighter and 
much more easily handled 

Wheie two or more machines are operated in a group by 
the same operatoi, the use of one machine following another, 
as for instance a lolling sheais and a flanger, then the two 
or more may be included in one group , 1 e , that particular 
shears being used almost exclusively on work which will go 
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to the paiticulai flangei, can be grouped with the flangei for 
cost-keepmg pui poses Then when the opeiator or operators 
stait a job on the sheais, they do not ling off on that job until 
the woik has been passed thiough the danger, the two ma- 
chines being tieated as one 

The same idea is sometimes applied in the case of cianes 
used foi individual machines A ciane and its air hoist serv- 
ing one machine is, both theoretically and piactically, for 
cost-keeping pm poses, a part of the machine which it selves 
Accoi chngly, under such cucumstances figuies applicable to 
the ciane aie included on the machine lecoid of the machine 
it selves Fiequently such cranes aie included m the same 
mventoiy gioup numbei Wheie, howevei, cianes serve two 
01 moie machines they are, as stated, treated individually and 
the cost is divided between the machines served 

§ 251 Diffusion of General Machines 

With the cost woiked out on each general machine, it 
becomes a simple matter to spiead such cost over othei ma- 
chines In the act of distnbutmg the cost, each individual 
geneial machine is taken in turn, and on its own line on the 
term cost record the combined amount of the annual and term 
chaiges of the given machine foi the penod undei review is 
enteied in column 12 Thus the general costs of machines 
4, 5, and 6 summarized are as follows 


Machine No 

Annual Charge 

Term Charge 

lotal Cost 

4 

2 

6 

8 

5 

2 

3 

5 

6 

3 

5 

8 


7 

14 

21 


These are general machines to be diffused over directly 
pioductive machines numbered 1, 2, and 3 on the section of 
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the teim cost tecoid which follows This teim cost record 
also shows machines 4, 5, and 6 duly enteied The total teim 
costs aie shown in column 1 As explained in § 240, the an- 
nual costs are not shown, but foi machines 4, 5, and 6 — which 
aie to be diffused — die respectively 2, 2, and 3, gn mg the le- 
spective total costs 8, 5, and 8 as set down in column 12 11 
the poition of the teim cost recoid sheet shown 


Machines 

Term Costs 

Diffused 

Machines 

No 

Column 1 

Column 2 

Column 5 

Column 11 

Column 12 


Total 

Dabor 

Power 

Charges 

Ci edits 

I 

13 

5 

2 

2 4 


2 

14 

4 

2 

6 2 


3 

20 

8 

5 

7 


4 

6 

4 

2 


8 

5 

3 

2 

r 


5 

6 

5 

3 

2 




6l 

26 

14 

21 

21 





26 






14 






61 



Machine No 4 with its total term and annual charges 
of 8, is spiead ovei machines 1 and 2 m column 11, fust sub- 
column, on a basis of 25 °/o and 75% lespectively The com- 
bined costs of machines 5 and 6 aie diffused ovei machines 
1, 2, and 3 111 the Second sub-cqlumn of column 11, on a basis 
of hours of pioductive labor, the hours not being shown on 
the term cost lecqid 

All the geneial mechanisms to be distnbuted ovei duect 
pioducmg machines, will be handled in like manner, the cost 
going to the varying machines benefited In the count of items 
the debit items will laigely overbalance the credit items, but 
the totals of columns n and 12 must exactly balance — a safe- 
ty check which is the mam reason for the use of the two 
columns 
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The total of column i must, of couise, exactly equal the 
items of columns 2, 5, and 11, and is charged to the con- 
tinuing Factoiy Ledgei account called “Machine Time,” the 
oft-setting ci edit being passed to 01 absoibed by costs of 
laboi, powei, and machine time The actual entry may 01 
may not pass ciedit to the Machine Tune Account foi the 
chuges of column 11, as the accountant may see fit If he 
piefers he may deduct the footing — 21 — of column 11 from 
the total chaige — 61 — of column 1, the entry then leading 


Machine Time 

40 


Pioductive Laboi 


26 

Power Costs 


14 

01 posting all footings he may make Ins entiy read 


Machine Tune 

61 


Pioductive Laboi 


26 

Powei Costs 


14 

Machine Time 


21 


The author prefers the foimer method inasmuch as by 
it only the actual chaigeable machine cost is shown in the 
Machine Tune Account Unclei the latter plan the items 
of column 1 foi machines 4, 5, and 6 have no leal place there, 
because they aie included in column 11 in the cost of machines 
1, 2, and 3 The propoition of annual charges belonging to 
machines 4, 5, and 6 aie also included, all of which if en- 
teied make fictitious figures, detracting from the statistical 
value of the work 

The cost of maintaining switch engines, self-propelling 
transfei cats, electric hoists, etc, etc, can be handled m the 
same mannei as the cost of general machines, if so desired, 
being spiead over the plant by means of such equitable method 
as is best suited to the needs of the paiticular case 

Wheie a yardmastei’s lecoid is maintained showing the 
employment of cars, it is sometimes a simple matter to segie- 
gate the cost by dnect chaiges If this is too buidensome or 
top-heavy, the cost may be distributed equitably by means of 
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tests These tests aie taken pei lodically, an accuiate account 
being kept foi peihaps a week at a time of sei vices lendeied 
to each ot the vauous depditments and a fan basis being thus 
aimed at for an aibitrniy division of the costs Natuially 
some portion of such evpense is piopeily chaigeable against 
commeicial costs Usually the majoi poition falls upon the 
stores depaitment, although in some plants the passage of 
heavy matenal fiom one depaitment to anothei is a veiy laige 
item The conditions m each individual case must be consid- 
eied specifically* 

* See Ch XV for a full consideration of this subject 
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THE MACHINE-HOUR PLAN (Continued) 

THE MACHINE RATE 
§ 252 Irregular Use of Machines 

The usual factois to be taken into account m fixing the 
machine late aie the annual charges and the term charges 
which have alieady been discussed (Chs XXII, XXIII) 
Beyond these, othei factois sometimes enter m Thus, m 
many factones theie aie machines which were pui chased with 
the full knowledge and expectation that they would not be 
opeiated continuously — machines foi specific purposes which 
in some instances may not be used more than twenty-five times 
in a yeai Such intei mittent use entails unavoidably a high 
machine rate Again, machines of large dimension capacity 
aie frequently used foi part of the time on smaller work 
than that for which they weie designed, this being done m 
01 dei to keep the machine m operation, 01 perhaps to save the 
cost of buying a smallei device of similar nature Such use 
also entails a high machine late, although the aveiage cost 
pei houi is undoubtedly less than it would be if the machine 
weie idle instead of operating on small woik The smaller 
woik must, bower er, beai the penalty of a high late since the 
opeiatmg cost is not matenally less on small work than on 
the largei work 

§ 253 Fixing Machine Rate 

A libel al machine rate is usually a wise policy The 
manuf actui er who attempts to increase his profits by fixing 
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his latepci hom foi individual machine time too low, does not, 
ot uxuse, 1 educe the actual cost in any way, Ins effoit only 
seiving to build up a deficit on the cost lecoids which ulti- 
mately may be matenally haimful The estimates of cost 
should be accuiate The past peifoimance of the paiticular 
machine should be caiefully leviewed and its amount of piob- 
able active use per yeai be based upon this pei foi matice The 
management or cost accountant can then match up the cost 
maintenance and opeiation for one month or penod with the 
appoi tionment of piobable active houis for the same penod, 
and thus deteinnne a fail and just late pei hour If the esti- 
mate 01 guess is a good one, then the woik put through the 
machine foi the penod will evactly absoib the allowed cost 
foi that pei lod 

If the efficiency of the machine can be laised this does 
not mean that the machine-hom cost is diminished If the 
volume of woik in a given numbei of houis is mci eased, the 
machine-hour cost lemains the same It is spread over a 
laigei number of units, thus l educing the cost per unit, but 
the cost pei machine hour is not i educed On the conti ary, 
additional powei consumed, oi a moie lapid detenoiation, oi 
othei causes incident to the moie lapid operation, may slightly 
mciease the machine-hour cost Bioadly spe iking, the only 
thing that will matenally affect the machine late is an mciease 
m the number of houis of use, and this is not always con- 
ti oiled by the management but is quite often conti oiled by 
comniei cial conditions 

Wheie a “fillei” is lesoited to for keeping machines 
busy dunng otherwise idle seasons, such woik paiticipates in 
the legulai machine rate, as otherwise the rate on legulai 
woik must be higher than it should be, oi the late of “filler’ 
woik be less than it should be Theie should not be two rates 
for the same machine unless the opeiating and maintenance 
costs ai e actually less at one time than another 
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§254 Applying the Machine Rate 

lhe machine late having once been detei mined, the total 
n unibu of chaigeable houis of the machine at its legulai 
late pei horn aie chaiged to the individual ordei numbeis to 
winch the sei vices of the paiticulai machine have been given 
I lie gland total of such chaigeable horns and then money 
\alues aie tieated in the synthetical or conti oiling accounts as 
follows 

Goods in Piocess 24000 his $18,755 10 

Machine Time 24000 his $18,755 10 

The total amount of ciedit foi the month 01 penod for 
each individual machine will be posted to the machine lecoid 
(Figuie 189) The costs having also been posted on the 
debit side of the same account, theie will appeal m regnlai 
ledgei fonn the total debits and ci edits to the individual ma- 
chine — the lesulting balance one way 01 anothei showing, 
as lime piocceds, the vanation of pei foimance from plin 
This is not always hue, howevei, as ceitain seasons may be 
known in advance to have idle time during winch costs will 
acciue to he absoibed in busy seasons, and the accumulating 
debit balance then meiely lepiesents the happening of the 
expected 

§ 255 Trial Balance of Machine Records 

The conti oiling account “Machine Time” will almost 
always piesent a slight diffei ence 01 vanation between ac- 
tual cost and estimated cost This vanation may be on eithei 
side and undei oidmaiy cncumstances should not be Luge 
The balance of Machine Time Account will, together with the 
trial balance of the machine lecoids, piesent a shaip, concise 
leflection of the actual conditions 

The trial balance of the machine lecords must, of course, 
agiee with the conti oiling account “Machine Time” balance, 
balancing it it balances, or vaiymg as it vanes When the 
Machine Time Account does not balance, this variation may be 
due to balance variations on a numbei of the machine records 
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THE MACHINE-HOUR PLAN (Continued) 

THE SUPPLEMENTARY RATE 

§256 Overhead Expense 

Undei the machine houi, the usual expense items, includ- 
ing lent 01 expenses of maintaining building, clniges for 
powei, for heat, light, laboi, etc, etc, aie chaiged dnectly 
thiough the individual machines to which they piopeily belong, 
as fai as equitably possible Beyond these, theie aie ceitam 
items ot geueial expense which occupy the position of the 
usual “oveihead expense” and when not chaiged through the 
machines are included in a “supplementary late” Theie 
aie othei items which also go to make up the supplemental y 
1 ate which will be discussed latei 

§ 257 Efficiency 

F01 accuiate cost-keeping undei the machine-hour meth- 
od, a standard of efficiency must be detei mined foi each ma- 
chine The detei nnnation is a difficult one What constitutes 
100 % of efficiency — the highest output of the machine undei 
ideal conditions — and what poition of tins is the maximum 
efficiency of the machine under existing conditions, and may 
not today’s maximum efficiency be attained 01 even exceeded 
six months hence by means of improved conditions and better 
methods ? 

Conditions vaiy so that it is not possible to foimulale 
any fixed rules for the determination of machine efficiency 
Precisely paiallel conditions do not exist m diffeient factories, 
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md the method of determination that may fit one plant may 
be absolutely wiong in both theory and piactice in another 
seemingly similai plant The conditions of each plant must, 
theiefoie, be analyzed Tests must be made and the effi- 
ciency of each machine be detei mined 111 the light of the m- 
foi illation so obtained 

The maximum efficiency of the individual machine in its 
own envuonment having once been detei mined, the lecords 
theieaftei will show any vitiations above or below this stand- 
aid and affoid the best possible basis foi effective efficiency 
work 

§258 Efficiency Variations and the Supplementary Rate 

In detei mining machine efficiency the maximum output 
possible under existing conditions is usually rated at 10 o°/o 
In piactice the output naturally falls below this established 
maximum efficiency Various familial causes aie lesponsible 
foi such vanation, such as slow woikmen, delays on account 
of accidents, shut-downs for lack of matenal 01 for lack 
of woik, etc, etc Whatever the cause, the diffeience be 
tween the attained efficiency and the maximum efficiency con- 
stitutes a loss and a senous loss, of which account must be 
taken Under the machme-hour method this loss may be dif- 
fused through the supplementary late The individual ma- 
chine is already responsible foi 100 % efficiency, and any loss 
fiom wasted capacity, whethei due to a failuie to leach full 
pioduction, 01 a failure to operate at all, as in the case of idle 
time 01 a shut-down, is obsoibed thiough the supplemental} 
rate 

As to the naluie of this loss theie is not entire agiee- 
ment Mi Church* does not legal d it as a cost at all Re- 
telling to lost time, which is but one foim of efficiency fail- 
ure, he says “It is even somewhat questionable whether any 
imperative necessity exists to expiess this waste as an element 

# * Production Factors p 121 
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of the cost of jobs at ail Stnctly speaking it is no part 
of such cost If, foi example, only half the machines m a 
shop aie woiking, half the lesouices of the shop, loughly 
speaking, aie being wasted Undei any percentage system 
the incidence of mdnect chaiges on the woik actually going 
through would be, roughly, doubled On the pioduction- 
factor plan the incidence at the tool point on the work actually 
going thiough, would remain unchanged, but the balance of 
wasted lesources would be known as a separate amount and 
expiessed as a separate peicentage of the normal cost, if 
desired * * * 

“In practical woiking this is effected byr what is termed 
a ‘supplementary late’ The 1 elation of such a rate to the 
noimal cost must of necessity be aibitiaiy foi it is not in 
itself a cost at all but meiely the mho of wasted capacity to 
utilised capacity ” 

This is a somewhat fine distinction Foi all practical 
purposes wasted capacity is a cost Capacity is a pioduction 
factor of evanescent nature which, not used at the time, is 
lost foievei Its cost has, however, been incuried and has, 01 
must be paid for The mere fact that a capacity has not been 
utilized to the full does not lessen the fact that it is a cost 
If material is purchased and spoiled in the course of the opeia- 
tions necessary to conveit it into the finished product, the 
waste material is charged up as a cost Likewise, if capacity 
is not utilized and is lost even more lriemediably than is 
spoiled matenal, it is also a cost 

Though this is tiue, the cost is of a peculiar natuie and 
is well shown separately in the cost lecords As stated by 
the same author,* “In all percentage systems tins wasted ca- 
pacity is mixed up and chaiged along with utilized capacity 
as an inci eased total incidence of expendituie No doubt one 
of the leasons why the practical mind has looked coldly on all 
burden-distributing systems is an unconscious perception that 
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they cease to mean anything definite as soon as theie is any 
depaiture from full time and noimal work” 

In othei woids, when wasted capacity is bi ought into 
costs, these costs aie not stable but vary possibly from day to 
day, accoidmg as the work tuns If, however, this is the 
condition there is no reason why it should not be reflected in 
costs On the conti ary, it should be reflected in costs and all 
that can be leasonably required is that it be 1 effected in such 
a way as to show cleaily the chstuibmg element — 1 e , efficien- 
cy failuie 

§259 The Function of the Supplementary Rate 

The supplemental y rate, where employed, is fust utilized 
to distnbute such items of expense as me not directly charged 
thiough the machine It is then utilized to distribute wasted 
capacity A very cleai resume of both the machme-houi plan 
and of the function of the supplemental y rate is given by 
Mi Chuich in the following quotations 

“The full outline of the new plan may now be seen First 
we considei each machine as an independent production cen- 
tie, allocating to such centres all the expenses and chaiges 
which can, on reasonable analysis, be considered chaigeable 
as a composite rent 01 machine rate foi all the factors of 
pioduction therein concerned Second, we charge to a monthly 
shop-chaiges account, all chaiges whatever incurred by that 
shop, including all the items specifically repiesented in frac- 
tional detail by the machine lates, and also including, of 
course, such geneial items as cannot be lepresented in the ma- 
chine rates, of which the most obvious item is the supervision 
of a head, or foreman 

“Then, as each machine is occupied on jobs the laltei 
aie debited with so much pel hour as machine rate, and at the 
end of the month the total amount so earned by the machines, 
is deducted from the total shop expenses, leaving a balance 
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winch is distributed ovei the same jobs as a supplementary 
i ate Ihe 1 itio ot the supplement uy 1 ite to the amount dis 
tnbuted by the m iclnne lates foims a vaiymg baiometer, 
whose fluctuation is an index to the cui lent efficiency of the 
shop 

“It will, of couise, be obvious, fiom what has alieady 
been said, that when the machines aie all 1 unnmg full time 
the supplemental y late will consist of the geneial chaiges 
alone, such as the foi email’s wmges, which have not any ni- 
che ldual connection with puticulai machines This will be 
the condition ot maximum efficiency in the shop In piopoi- 
tion as all machines aie not kept full of woik all the time, this 
latio of the supplemental y late to the amount chstiibuted by 
the machine i at e will begin to use” 

As will be noted undei Mi Clnuch’s plan, the only 
charges against machines foi failure in efficiency aie when 
they aie not kept fully employed Failuie to attain the full 
output even though tunning at full tune is not shown as an in- 
dependent chaige, but may only be discovered by the lessened 
ratio of piocluction 01 the lnghei machine ute on each unit of 
production When, howevei, they are charged with a fair 
maximum efficiency production any failuie to attain the prop- 
el output is at once 1 effected in results 

As stated by Mi Chuich, the lost time of the supplemen- 
tal y rate “nieiely lepiesents the accidental cucumstances of 
the shop dui mg the peiiocl, and to that extent is a baiometei 
of conditions 

“It may be asked, why go to the double of chstiibuting 
it? Theie is in fact no paiticular advantage m doing so fiom 
the costs standpoint As it only repiesenis the elimination 
from normal costs of something that would otherwise conceal 
them, any significance that the ratio possesses can be just as 
well expiessed by a single monthly total made known to the 
lesponsible paities Its distribution is m fact a concession to 
those who like to see every item of expense ‘distnbuted’ ovei 
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woik, without legal cl to whethei such clisti lbution teach e» 
Tnytlung or not 15 1 + 

‘ It will be obvious tint when the costs of all woik done 
in the month aie taken, the total expense will have bee* 
chuged to it in two poitions, viz 

Total Shop Expense m a Given Penod 
Utilized expense, tiansfeucd to woik at tool point 
Wasted expense, tiansfened to woik pel Supplemental \ 
Rate on an horn-value basis, as a sepaiate element oi 
cost 

“It must not be oveilooked that the latio of wasted f< 
utilized capacity is, in itself, a most nnpoitant and significant 
figiuc, + 1 * It is a figuie of the utmost intei est to the 
management, but whethei anything is gained, fiom the costs 
point of view, by expiessnig it as a poition ol individual cost' 
is, as stated above, a mattei open to ai gumeut ” ^ 

The theoiy of the supplemental y late is well lounded 
out by Mi Chinch’s exposition, but undo oulinaiy condition' 
the autlioi doubts the wisdom of the lclmement of detail m 
volved Unless the conditions aie peculiaily idvantageous, 
it is liable to cause congestion in the accounting department 
and pei haps tend to becloud the sought-foi lesults 

Mr Cluuch shows laboi m his tabulation as a distinct 
item sepaiate and apait fiom the cost ot the machine scivice 
this latter alone being expiessed as an ‘ liouilv late at the tool 
point ’’ The authoi does not take issue with Mi Chinch but 
piefeis to include the laboi costs and ill otliei component cost' 
including the supplemental y late, m the houily late at the 
tool point” By so doing cleiical opeiations aie minimized 
and, when desired, the houily cost can be quickly and easily 
segiegated into its elements by lefeience to the lccoid of the 
individual machine (Figure i8y) — a baiometei which tells 
plainly the stoiy of its peifoimance 

In the case of textile and similai mdustnes whcie groups 
of machines aie tieatcd as industrial centcis, and laboi is 
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paid foi at piece-work late, it has been the author’s piactice 
to keep a shaip lecoid of idle horns by “cause” numbeis, but 
not to go to the extent of actually charging the lost capacity of 
such horns to a ledgei account or othei record of positive fi- 
nancial entiy The magnitude of the totals of idle machine 
time from aveitible causes in a single month, is at times start- 
ling Indeed, one of the chief functions of the machine-hour 
plan is to enable the management to anticipate and prevent 
such losses 

§ 260 The Fixed Machine Rate 

It may be well to diffei entiate the pi maples involved m 
the machme-houi method fiom those of the so-called “fixed 
machine rate” In this lattei method “all the chaiges relat- 
ing ditectly to the machine or piocess aie entered 111 the cost, 
piecisely in the same mannei as in the other system But the 
mduect expenses in the new machine late are distributed ovei 
the machines or piocesses, and included m the machine or pro 
cess cost, in calculating the rate pei hour, whereas, in the 
fixed machine late, the mduect expenses which cannot be 
identified with particulai machines or piocesses aie pro-rated 
ovei the entn e production on a percentage or some other basis 

“The fixed rate method diffei s fiom the other also, m 
that the late, to begin with, is based on an estimate 01, at 
best, on what happened during some pievious penod It also 
assumes an efficiency of 100 per cent in 1 unmng, which is a 
condition that has never been known to exist Ci editing the 
departmental indirect expense account with chaiges based on 
1 unmng maximum time, wheie the pioduct is only charged 
with the actual 1 unmng expenses of the machines when they 
are at work, necessarily pioduces a ciedit balance for the in- 
direct expense account m a comparatively short time That 
is, the indirect expenses of the department appear in the 
charges to the production as being much greater than they 
really are Compensation foi these extra charges must be 
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made somewhere, 01 the costs obtained would be nothing short 
of ridiculous Theiefoie, the diffeience or the amount by 
which the indirect expense account exceeds the actual chaiges, 
is deducted from the general indnect expenses before they 
aie distributed 

“The natuie of this pioposition can be understood more 
cleaily when it is considered that if there aie a great numbei 
of machines idle, the general indirect expenses appeal to be 
much diminished In fact, if a major pait of the equipment 
wete not at woik they would disappeai entnely At the very 
best, this results in a distribution that is so inexact as to be 
valueless to the manufacturer Noi is it correct in amount, 
when considered in its entirety The plan of deducting the 
rate of idle machines fiorn the general indirect expenses as- 
sumes that there aie no direct expenses whatever connected 
with the machine while it is standing idle But we have seen 
that this is not true Interest, floor space, rent and depre- 
ciation, to a more or less extent, besides other expenses of 
this nature, go on just the same, and no provision is made 
for their mcoiporation in the true costs of the plant * * * 

“The differences, and resulting errors, are accentuated 
because the rate is based on full running time, instead of the 
average 01 actual running time, which, after all, is the logical 
basis for a machine late It is not a question of what a ma- 
chine can do but what it does do, day m and day out, even if 
this lepresents only 40 per cent efficiency”* 

In the machine-hour method as set forth heiem, it will 
be seen that what are called annual charges (see § 240) are 
separate and distinct from term charges (see §§ 241, 242) and 
that while inactive machines still participate in the annual 
chaiges, they do not participate in the term charges save only 
so far as benefit is received 
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THE MACHINE-HOUR PLAN (Continued) 
OPERATING DETAILS 

§ 261 Method of Application 

When the installation and maintenance costs of machines 
have been scientifically detei mined and the iate pei horn for 
each individual machine has been woiked out, the application 
of machine costs becomes not unlike that of laboi costs and 
is best effected by means of time 01 job lepoits (see Ch VIII) 
Any suitable plan of repoit may be adopted, but 111 oidei to 
get maximum results with a minimum of effoit the tegular 
job caids 01 time reports should serve as a basis foi the ma- 
chine costs chaiged to a paiticulai job The caids then gov- 
ern both the labor time — when chaiged separately — and the 
machine costs 

§ 262 Time Reports 

Where the pioduct is of a natme lequnmg a numbei of 
varying opeiations, eveiy machine woik job should have a 
job caid issued foi it, a supply of such caids with space foi 
the woikman’s numbei, the machine numbei, the depaitment 
number, and the closing date of the cui lent pay peiiod, being 
kept m stock by a depaitment cleik and issued by him as new 
work is given out One such caid is given to each opeiatoi 111 
chaige of a machine and such operatoi is requited to ling 
“on” and “off” morning, noon, night, and oveitime for all 
work done on the paiticular job dm mg the cm lent pay peiiod 
The starting time is rung when the job is first staited, and 
finishing time when the job is completed or is suspended 

32S 
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In cises wheie the pioduct is common to a numbei of 
machines which aie grouped into mdustiial centeis 01 divisions 
foi cost-finding pui poses, as foi instance, looms, spinning 
flames, and knitting machines, and pai ticularly wheie theie 
is but little vamtion in style 01 quality of pioduct of the in- 
dividual machine, a time lecoidmg clock may be used Oi 
when the woik done is on a piece- woik basis, the old stjdc 
biass check plan may be used foi in and out time, if piefened, 
and a foim of time and pioduct repoit, such as shown 111 Fig- 
me 124, be utilized This foim is pioperly stamped and filled 
with machine numbei s, date, etc, in the cost office once each 
week piepaiatoiy to its use by the opeiator 111 the succeeding 
week The legislation of starting and stopping time on the 
coupons of this foim is best accomplished by a time leeoidmg 
device in the depaitment Any vamtion of quantities pio 
duced comes thiough the inspection lepoits 

§ 263 Grouped Items 

When the pioduct is standaid, and a piete-woik, picmium 
01 bonus plan is used, pioduction oideis put m woik cm be 
divided into suboiders of a fixed amount, as foi instance, of 
10, 25, or 100 units, depending entnely upon the nntme of 
the product (See §§ 67, 227 ) By dividing oideis of this 
kind into subordeis, the woik is handled with gientei compila- 
tive ease, it may be distributed among more machines so as to 
employ the highest peicentage of capacity, cost finding is 
easy, and fnction m, 01 congestion of the woik in piocess is 
avoided 

When this plan is employed a form similar to Figme 
23 may be used to advantage This is a tag m the natuie of 
a job followei, which is piopeily filled out in the oidei de- 
paitment and issued, one tag with each suboidcr 01 “item” 
as these suboideis aie sometimes called When an opeiation 
is staited, the time is lecoided on the piopei stub or coupon 
of this tag, and when the opeiation is completed on all the 
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pieces included in the “item,” then the finishing tune is re- 
corded The opeiatoi letains his stub 01 coupon as evidence 
of the work he has done, and the goods togethei with the re- 
mainder of the tag are passed on to the mspectoi, who may 
m some cases be meiely the opeiatoi on the next operation 
This mspectoi 01 operatoi becomes lesponsible if he signs 
foi something not perfect At the end of the day or perhaps 
of the week, the opeiatoi 01 a cleik lists the coupons on a 
sheet prepared foi the pui pose and turns them ovei to the 
foreman or some other designated peison, taking a receipt 
thei efor 

This plan has a gieat many stiong points about it and 
but few weaknesses The pay record of the employees is 
easily kept without confusion or errors, and the coupons can 
latei be reassembled with the master stub, 01 be utilized undei 
any desned segregation of lecoidmg piocesses 

§ 264 Application of Efficiency Bonuses 

Efficiency bonuses of any natuie whatsoever should not 
be treated as a supplemental cost but should be included with 
the cost of labor as shown in column 2 of the teun cost record 
(Figure 191) There are three leasons for this 

(1) The volume of clencal woik urns into almost pro- 
hibitive piopoitions if efficiency bonuses aie kept separate 

(2) When by any couise of leasonmg or calculation the 
diffeience between bonuses and labor costs has been caiefully 
woi ked out and comparisons drawn, the 1 esults ai e in the mam 
abstiuse and of so little cost-finding value that “the game is 
not worth the candle ” 

(3) Even where results of value are appaiently secured 
by a sepal ate application of efficiency bonuses, it will be found 
on investigation that the same 1 esults could be brought out 
automatically thiough the action of the individual machine 
rate Nothing should be introduced into cost finding that can 
be omitted without the loss of necessaiy or desirable results 
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§265 Efficiency Suggestions 

If any high degree of efficiency is to be obtained undei 
the machme-houi plan — or anj othei sjstem of costing — it 
must be bi ought about by caief ully laid plans foi the woik to 
be pei foimed If individual job cai ds ai e used, the foreman 01 
cleik must prepaie the cards before they aie actually neces- 
saiy, so that woikmen need lose no time in waiting for ordeis 
01 time cards Wheie cards beai the stamp number of the 
opeiatoi 01 the machine, togethei with othei designating and 
safeguaiding data, a requisition similar to that shown in 
Figuie 1 12 should be used as a prerequisite to the issue of 
cards 

The time cards called tor by the requisition should cover 
the piobable quantity of each kind needed foi the succeeding 
pay period foi each employee 01 machine Usually time cards 
of this chaiactei are piepared by mseiting the machine nura- 
bei by means of an adjustable numbenng stamp, and also by 
stamping or punting in the date of the next pay penod, to- 
gether with the depaitment number 01 letter, and m cases 
wheie piece-work coupons are attached, some identifying mark 
difficult of imitation is usually stamped or printed on each 
coupon Fiequently, what are known as addressing machines 
are used to mseit the name of the opeiator and other data 

The time cards when prepaied are sent to the various 
depaitments prior to the beginning of the pay penod m which 
they are to be used If more cards are needed to fill out 
the period, they aie furnished on requisition as before, and it 
at the end of the penod a few lemain unused they aie re- 
turned to the cost office, properly checked up, and then de- 
stioyed 01 perhaps merely redated 

Wheie card clocks aie employed and the registration of 
daily “in” and “out” time is requited on the individual job 
cauls, the proper cleik will at the beginning of each pay 
period have new caids in place in the caid lack fifteen minutes 
or moie before the official starting time foi the department 
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New cauls foi each pay penod pi escut a number ot advantage) 
An aigument sometimes mged against the pi ictice is the em 
banassment caused when pioduction oidus aie staited m 
woik just puoi to the beginning of a new pay penod This 
is, howcvei, a mattei of nnnoi impoitauce, the old caid be- 
ing lung off” at the close ot its penod and a new caid is- 
sued and lung “on” foi the same job at the beginning of the 
next penod 

Job cauls should be made out ahead foi all employees 
who lcgistu on a given job number These cauls can be 
kept hied in a jobs ahead’ lack so that the woikmen need 
lose no time between jobs YVlieie lush jobs come m for 
which cuds have not been piepaucl, the woikmen need not 
wait foi the new end if same is not immediately at h md, but 
ung “off” on the finished 01 suspendtd caid and pioceed with 
the new woik, and the ioieman 01 Ins cleik can wnte in the 
stalling tune on the new caid with his pen, afhxing his ini 
tials theieto No one else should have this puvilege save 
specified officials 

When a man ungs “off” on a job caul, be should deposit 
it m a box kept for that puipose If the job be finished he 
will put the caul m the ‘ finished jobs” poition of this box, 
but if olheiwise in the ‘unfinished jobs poition Job cards 
before being deposited in the box should be so filled out 01 
maiked as to show the condition of the woik Foi this pui- 
pose theie should be piovided on the leveise of the job caid 
(see Figmc 97) a senes of ii actions togethei with the woul 
‘ Finished ” If the woik is estimated to be three-foui ths fin- 
ished the woikman puts a ung aiound the fiaction “J4” with 
his pencil If he thinks it is about onc-foiu th done, his pencil 
ling is placed around the Faction “J 4 ,” etc, etc These aie 
meiely estimates but if made with good judgment should be 
fanly accuiate 

Wheie time clock registiation is used, some plants do 
not require the employee to nng “out’ unless he finishes the 
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job 01 lei.\cs befoie 01 aftei legulat quitting time This 
pi ictice, howe\ei, the autlioi does not appiove as it leaves an 
unnccessaiy loop-hole toi dishonest piaetices Noi is it to 
be commended toi its suing of time, foi, if ptopeily tiamed, 
employees will piss by a clock of modem type, and legistei 
then “out time at the late of toity-five pei minute If theie 
is anv mchn ition towucl lushing and confusion, a peison in 
uithoiit} should watch the line occasionally and displace 
and send to the leai of the line any one seeming to have undue 
anxiety to get in 01 out ahead of his fellows 

The time clock is i most desnable “efficiency” adjunct 
It is difficult to beat ’ a time clock Sometimes it is done, 
but as a lule even men who aie not honest on principle find 
it best to be honest as a maltei of policy when a time clock 
is involved 

§ 266 Non-Chargeable Time 

A lepoit should be made of eveiy shut-down 01 delay, 
no niattei what the gencial plan ot machine-time cost finding 
employed Hus is essential if efficiency is to be laised to its 
highest possible point 

In cases wheie piompt lecords aie kept for idle time, 
the opeiatoi can lepoit “off” on the machine time caul and 
“on ’ on the idle time caul when the delay is likely to be ten 
minutes 01 moie Shoitei peiiods should be lepoited on the 
same idle time caid but the entiy mav be made with pencil 
When an entue depaitment is required to shut down, the 
foi eman can lepoit foi the depaitment on a single idle time 
caul latliei than to lequue each employee to legistei on the 
clock The most ficquent causes for idle time aie as follows 

(1) Waiting foi stock, 01 mistakes as to stock 

(2) Waiting foi tools 01 olhei appmtenances depend- 

ent upon otlicis foi delrveiy 

(3) Waiting foi specific ouleis 01 mstiuctions, a con- 

dition usually 1 esultmg fiom insufficient ouginal 
mfoimation 01 inability to get at foieman, etc 
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(4) Absence of opeiatoi or assistant 

(5) Lights out 

(6) Impiopei temperatme 

(7) Spoiled work in this 01 othei depaitments (The 

delay occasioned by the discoveiy of spoiled work 
comes propei ly undei this head but not the time 
consumed on the 1 ejected pioduct ) 

(8) Power off (Wheie piacticable, this idle time 

should be used for machine cleaning ) 

(9) Supplies 01 equipment exhausted 

(10) Cleaning machine 

(11) Repairs or local mechanical difficulties occasioning 

poor action 


§ 267 Cutting Down Lost Time 

Statistical lecoids should be kept of all shut-downs and 
delays To reduce these to the minimum, the vanous depait- 
ments are sometimes pitted against each other by means of 
peak-sheets and percentag-es, so that foieman and employees 
may stuve to have as good a recoid as possible Prizes, to 
be awaided to the depaitment 01 depaitments with the highest 
attainment, may be profitably employed Such prizes are 
usually offered for 

(1) Lowest lecoid foi idle time resulting fiom causes 

within departmental conti ol 

(2) Gieatest gain in active time ovei piecedmg penod 

Wheie any such plan is inaugurated it must be care- 
fully worked out at the stait and a foimal set of simple but 
positive rules established, more particularly to determine what 
shall and what shall not be considered Also it should be 
understood that any benefits gained by the men through then 
effoits are to be enjoyed by them and not to be monopolized 
by the foieman The competition should take into considera- 
tion spoiled work, particularly when the work was spoiled 
within the department where it was discovered 
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§ 268 Spoiled Work 

Spoiled work should always be strictly accounted for 
A form foi the purpose is advantageous Figuie 149 shows 
such a form with a detachable portion, one part of the form 
providing a financial recoid for the cost department and the 
other part having blanks for a statement of the work spoiled 
and an explanation of the leason for such spoilage 

Spoiled work larely lesults from defects in the machine 
01 its opeiation, and the machine time is therefore propeily 
applied to spoiled matenal Such time cannot by any lea- 
sonable construction be spread as inactive time, since the ma- 
chine as a mle will have properly peifoimed its functions 
Losses of this class, theiefoie, involve not only the loss of 
the spoiled matenal, but the loss of the expense and the labor 
expended upon this material 

§ 269 Handling Time Reports 

When the machine operatoi reports on forms similar to 
one of those shown in Figures 98, 102, 106, 107, 113, 118, 122, 
123, or 128 — modified foi machine-time cost finding — the re- 
poits aie fiist used m compiling the pay-ioll time of the em- 
ployees Aftei this is done, as a repoit of this form cannot it- 
self be filed undei the older number or numbeis to which it 
1 elates, each item of debit to an individual older number is 
posted to a cost compiling sheet 01 record of some kind 

The only mechanical aid available for calculations with 
forms of this type is the patented device known as an automatic 
wage calculator With this machine, the starting and fin- 
ishing times are duly “set,” a lever is pulled, and the elapsed 
time with its equivalent m money value is automatically 
printed As the device will separately recoid and add the 
items of both time and money values, it is a safeguard against 
eiror arising from lost or misplaced cards A subsidiaiy form 
of card can be used for these calculated results, and witn 
machine numbeis and order numbers propeily affixed, the 
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Aftei the pay-ioll data has been utilized, the repoits or 
caids aie lefiled by oidei, job, pattern, style, or othei desig- 
nating numbei as the paiticulai plan of cost application may 
lequne 

Guide caids aie necessaiy for this purpose Where the 
pattern or style number is used and is a fixed symbol, then 
such numbei may be permanently printed on the guide card 
Wheie, however, piogiessive job oi older numbeis are used, 
then divisional guides aie most conveniently prepared to lepie- 
sent the hundieds and thousands, with peimanent ciphers for 
units and tens Thus a geneial guide caid of this nature 
might be numbei ed 24100 Cards aie then numbered fiom 
1 up to 99 as subdivisional guides If a time report belongs 
to job 24,127, the general division guide 24100 is looked up 
and the subdivision 27 is found and the lepoit filed under this 
guide number As outers in process aie completed the re- 
poits filed under each ordei number aie utilized as may be 
necessaiy and are then peimanently filed The subdivisional 
cuds are then ready for use under some other general division 

It sometimes happens when this system is employed that 
a few much delayed 01 long time jobs are still active when 
all the othei jobs under that subdivision have been completed 
In such case a few cards numbei ed in pencil may be used foi 
these “hold ovei” jobs and the subdivisional guide cards be 
leleased for use undei a new geneial subdivision 

The summanzation of the data filed under the order or 
job numbers may be left until the end of the cost peiiod It 
might even go over until the opeiations on that particular 
older 01 job number are entnely completed, but such pro- 
cedure is not ordinarily advisable since the gieatest benefit 
of any efficient cost finding plan is not obtained unless there 
is a cleaning up of all cost lecoids every monthly or four- 
week period It is easily seen that if this is not done there 
nevei would come a time, save by the merest chance, when a 
given machine record (Figure 189) would show all of the 
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ci edits that weie due it, as some of the cards lepiesenting 
certain houis of its use would almost ceitamly be lying un- 
lecoided in the job 01 order nurnbei file 

Wheie the numeric file plan is followed the material 
caids or requisitions can be handled m the same mannei as 
the tune leports 
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THE MACHINE-HOUR PLAN (Continued) 
PRODUCTION RECORDS 

§271 Production Classification 

When the elements of cost against an oidei number have 
been compiled, the totals of each should be lecoided on the 
Pioduction Registei shown in Figures 24, 25, 26 In connec- 
tion with this fonn the mastei sheet (Figure 24) is used where 
seciecy is desnable Foui classifications of shop ordei nutn- 
beis are piovided for on this foim, as follows 

(1) Machine This lefeis to specific ordei s for given 

quantities of finished machines — 01 111 othei cases 
than machine building, units of pioduct All com- 
pany woik pai taking of the natuie of a capital 
expenditure is included undei this head 

(2) Stock This designates any poition 01 paits of pio- 

duct made in anticipation of futuie needs 

(3) Repairs This covets all work done on spaie 01 

repaii parts to be sent out at once on commeicial 
01 deis 

(4) Expense This coveis all work pioduced for the use 

of the concern and not chargeable to capital ex- 
penditui es 

In piaclice a designating serial number is gi\en to eiery 
order under each of these classifications, though the orders 
undei each classification do not usually appear on the Pro- 
duction Register in uninteirupted sequence Thus the oidei 
numbeis on a given page of the Production Register may be 
as follows 
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Iyine No 

Machine 

Stock 

Repairs 

Expense 

I 




3,092 

2 

19 704 




3 

I 9 i 7°5 




4 


27,914 



5 


27,915 



6 

19,706 




7 



12 3P9 


8 




3,093 

9 

19 707 




10 



12,310 


II 


27,916 



12 



12,311 


13 


27,917 



14 

19,708 




15 




3,094 


As will be seen, an unbioken succession of oideis as a 
whole is maintained on the Register, but not as to each class 
of pioduct In each class of pioduct, howevei, the successive 
01 dei numbeis beai a senal designating numbei 

Each successive master sheet — wheie these aie used — 
beais a piogiessive numbei and the month m which the first 
entiy is made upon it So long as it is in active use, or any 
of the 01 dei numbeis listed upon it aie unfinished, the mastei 
sheet is deemed alive or active When there are but few re- 
maining oi dei numbeis upon a sheet, it is expedient to carry 
these foiward to a new mastei sheet, indicating the new sheet 
number on the old sheet under the column headed “Foi- 
waided to Sheet No ” 

§ 272 Production Charges 

Each line number on the master sheet lepiesents an older 
numbei, and the corresponding line numbei on the correspond- 
ing slip sheet (Figuie 25), 1 e, the active slip sheet which 
bears the same progressive master sheet number, will give the 
line on which entries aie to be made for that given ordei 
numbei The slip sheets have columns for charges as follows 

(1) Material — Parts This covers the raw material in 
semi-finished product, with labor and expense 
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added, and includes those parts known as semi- 
finished pioduct, made for stock usually 111 ad- 
vance of immediate necessities and withdiawn on 
requisitions 01 othei withdiawal repoits 

(2) Material — Raw This includes any material pio 

ducecl foi the paiticulai job or drawn fiom stock 
on 1 equisitions 01 othei withdrawal lepoils 

(3) Machine — Hours and Cost This lefeis to the ma- 

chine time lepoits already fully explained 

(4) Labor — Homs and Cost 

(5) Expense — Direct This includes all items of expense 

inclined foi specific oidei numbeis and theiefore 
not to be diffused ovei all ordeis This column 
can be used with the machine-hour method 

(6) Expense — Diffused This includes all oveihead 

costs, loaded piefeiably 011 the man-hout plan 

The adding machine can be used to advantage in handling 
the data foi the hist thiee of the foiegoing items The totals 
of the summanes are entered in the propei line and column 
aftei they aie ascei tamed fiom the mister sheet bv a confi 
dential cost clerk 

When the machine-hour plan is used it is not always 
practicable to have all departments of the plant on the same 
basis, as foi instance the assembling department which has 
no machinery excepting perhaps compressed air devices, and 
must therefore be put on a cost basis of labor and expense 

If a master sheet is kept for each separate department 
then m those departments not on the machine-time plan only 
one entry will be made for the month under the column 
headed “Constant” — that entry being the expense constant 
for that particular month If, however, one master sheet 
be made to serve for the entire plant, then the expense con- 
stant will show opposite each item for each department in 
which labor chaiges may occur Where this must be done, 
more than one line number may be allowed on the master 
sheet for each order if necessary 
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§ 273 The Expense Constant 

Once detei mined, the expense constant will not need ad 
justment more than peihaps foui or five tunes a year, unless 
vitally affected meanwhile by changes of condition The cost 
analyses recoid will sharply indicate any cost vaiiations as they 
occui, and usually the leasons can be ascei tamed and the vaiia- 
tions be lemedied so that the constant need not be seriously 
distuibed Theoretically it is coriect to calculate the expense 
constant monthly, but in piactice such fiequent changes un- 
necessanly distuib compaiative figuies and also make impossi 
ble the compilation of costs dui mg the interim between clos 
mg penods 

This need not be constiued as a depaiture fiom accuiacy, 
but quite the reverse, as overhead costs based on any one 
given month do not piesent lehable figures Howevei, it 
must be emphasized that any causes of vanation that do occui 
must be quickly ascei tamed and lemoved as fai as possible, 
or, if peimanent, the expense constant must be changed to 
conform to the changed conditions 

In practice it will be found that the variations of expense 
constants flora peiiod to penod aie but larely tiaceable to 
the production depaitment, but come most largely from the 
fluctuations in the demands of the sales department If the 
selling depaitment could maintain an even flow of oideis, 
then the works manager could uin the plant m a moie even 
mannei than is otherwise the case The foieman has but 
little voice m the volume of his pioduct, but as orders piess 
01 slacken he is eithei admonished to ciowd out the work, 
01 to ease up a little and lay off some of his men For this 
leason he cannot altogether control the fluctuations of his 
overhead burden He is, however, expected to keep it down 
within leason and the lowei he gets it the better foieman he 
is, piovided his product is right 

A good exemplification of the fact that low production 
means a high burden, was had m many plants following the 
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panic of 1907 At this time the plants were kept running but 
the orders weie few and costs in consequence weie high As 
a matter of fact, the actual pioduction costs were really no 
more at that time than at any othei, save only foi the inci eased 
expense constant In many cases the excess amount of this 
inci eased expense constant was tieated altogethei as an extra- 
01 dmaiy cost and absoibed thiough the Piofit and Loss Ac- 
count instead of being loaded on to the cost of production 


§ 274 Production Summary 

The Pioduction Register (Figures 24, 25, 26) has moie 
particularly to do with that class of pioduct which lequues 
varying operations on a given machine and varying lengths 
of tpne for these operations In the case of textile pioducts 
these conditions do not obtain, the operations being more or 
less common to all the machines in a given gioup 01 section, 
and the cost unit being based on the pioduct of such gioup 
oi section rathei than on the product of any single machine 
For such products a form similar in charactei to the “Pro- 
duction Summary” shown in Figuie 178 answers the purpose 
better than the Production Register shown in Figuies 24, 25 
and 26 

In the form shown in Figure 178 the operations are 
divided into two classifications 

( 1 ) Preparation This shows the time consumed in 

the vanous necessary prepaiatory operations 
which may be common to all fabncs, or which can 
be spread over but one or more specific fabncs on 
a yardage basis The time required for such prep- 
aratory operations can be standardized to some 
extent 

(2) Pioduction This shows the yaidage of vanous 

qualities produced each week and the machine 
time consumed in their production 

By means of a four-weekly totalling line, the total can 
be ascertained for each quality for each loom, and these totals 
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can in turn be summed up and the piogiessive total be cai- 
ried forwaid to and include the last loom in the paiticulai 
division 

§ 275 Summary of Sold Machine Hours 

Another class of pioduct is that which varies as to de- 
tails on diffeient jobs and lequnes vaiymg lengths of time 
for the prepaiatoiy processes These lattei cannot, theiefoie, 
be standardized Ihe “Summary of Chaigeable Machine 
Hours,” Figuie 179, is adapted for a pioduct of this land, 
applying more paiticulai ly to the type of machine of which 
printing and hthogiaphmg piesses, whethei lotniy 01 lecipio- 
cating, aie characteiistic The form can also be used with 
box-nailing machines, automatic sciew machines, and in fad 
any type of machine, eithei automatic 01 hand-fed, which 
when once prepaied, perfoims its functions at a fan ly even 
rate of speed, and the product can be measured by units pei 
hour covering seveial machines of a given class, even though 
each may be producing a somewhat diffeient kind of pioduct 
The selling pnce of the product of this type of machine is 
usually based on the number of units produced per hour 

The summary of chaigeable machine horns is also used in 
the Sold-Hour Plan of cost finding and might be used ad- 
vantageously in connection with the Production Register of 
Figures 24, 25, 26, as the summary is somewhat of a detailed 
production sheet while the Pioduction Register is a controlling 
or synthetical record -which with slight modifications may be 
used with any cost-finding plan 

§ 276 Production Credits 

By reference to the form of Production Register shown 
m Figures 25, 26, a group of columns will be seen on the left- 
hand side of the page (Figure 25) headed “Charges ” To 
the right of this group (Figures 25, 26) appears anothei 
group headed “Credits ” The subheads of the two groups 



THE MACHINE-HOUR PLAN 


345 


lie identical In the chaige columns, the constituent elements 
of cost aie enteied m the analytical state so far as totals are 
concerned When a given oidei is completed, the slip sheets 
foi the months or periods dm mg which chaiges were passed 
thiough such 01 dei, aie sciutimzed, totals aie drawn of the 
items conespondmg to the subheads of the ciedit gioup of 
columns, and these totals are enteied in their piopei columns 
m the slip sheet of the cm lent month on the line numbei of 
the paiticular oidei 

As eveiy debit must have a conespondmg total of ciedit, 
the total of the vanous constituent elements so ascei tamed 
will on the same line as the ci edits, be enteied in the distribu- 
tion columns of the Pioduction Register under one or moie 
of the following heads as may be necessary “Finished Paits,’ 
“Finished Pioduct,” “Othei Depaitments,” “Othei Accounts” 

It any items are to be tiansferred to other oidei num- 
bei s, a record of this tiansfer is made on the foim shown 
m Figure 157 Such transfers usually occur wheie two or 
more units of pioduct are requued at the same time on dif- 
feient oidei numbei s, but can be woiked to bettei advantage 
if produced together They are usually earned to comple- 
tion under one ordei number and are then tiansfened to 
the ordei numbei 01 numbei s to which they belong 

When all the columns of the slip sheets aie footed and a 
progiessive total has been made of each, these totals are en- 
tered upon 01 posted to controlling or synthetical accounts 
which beai lespective titles conespondmg to those of the pro- 
duction credit columns These accounts will, when properly 
posted and compared with the two sides of the piocess ac- 
counts, piesent a debit balance, m each case representing the 
value of the total of items of each paiticular element still re- 
maining in work 

Similai data, m a summai ized form, is to be found at the 
right-hind side of Figure 26 under the heading “Controlling 
Record ” The entries for the column “Totals This Month” 
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are found, as alieady descnbed, by adding lespectively all the 
debits and all the ci edits to the individual ordei numbeis on 
the slip sheets foi the month 01 penod and then posting these 
totals to the lespective debit and ciedit subcolumns of “Totals 
this Month ” 

The entnes foi the subheading “Totals to Date” aie 
found by adding the “Totals this Month” to last month s 
“Totals to Date ” The difteience between the debit and a edit 
side of “Totals to Date” will be the value of goods in piocess, 
the accuiacy of which may be pioved by having each sepaiate 
line of the Production Registei summit lzed and the totals 
placed in the proper columns The footings of these columns 
must prove with the footings of the “Totals to Date” column, 
since the sum of the parts must equal the whole 

§ 277 Comparative Statistics 

When the Pioduction Registei lequnements have been 
satisfied, the machine caids 01 lepoits aie analyzed and tlieie 
by fulfill one of then most impoitant functions — 1 e , that of 
compaiison of and the subsequent affixing of values to the 
services of individual employees 

Every plant of vaiying natuie has its own pecuhai opeia- 
tions A lecord should be kept of these opeiations for effi 
ciency pui poses, caie being taken, howevei, that the clerical 
woik involved does not become buidensome Such recoids 
may easily be made so complicated and ti oublesome that they 
ai e not worth while 

For convenience each varying opeiation of a plant should 
have a designating numbei or symbol, and such numbers or 
symbols be used instead of written descnptions Thus the 
geneial operations in a metal-working shop — wheie numbeis 
are employed — might list out m the following geneial form 

(1) Annealing 

(2) Assembling 

(3) Babbitting 

(4) Bending 
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(5) Blowing 

(6) Boung 
etc , etc 

Also theie aie frequently opeiahons peculiai to individual 
dcpaitments which are to be listed undei a piopei senes nura- 
bei Fonns designed foi keeping a lecord of operations aie 
shown m Figuies 163, 165-8, 170, 182, 183 

In the case of machine consti uction, agncultural imple- 
ments, chaus, or m fact any pioduct which is assembled from 
constituent paits pieviously made in the same plant oi pm- 
chased elsewheie, a collating lecoid such as that shown 111 
Figuies 182, 183, may be used Where this form is employed, 
each part 01 element of each machine built has a caid record 
upon which are shown the dimensions, giades, weights, and 
other special designations of each constituent pait 01 mtegiant, 
wheie these aie of sufficient size 01 impoitance to justify a 
separate recoid Upon the caid lecoid appeals also the 
nurnbei of units of each pait lequued foi the completed ma- 
chine 01 pait 

As mateual foi these paits is diawn on lequisition, the 
lequisitions can be checked on the analysis caids (Figuie 182), 
and ovei issues, if they exist, be theieby discovered Each 
cud has space for twelve 01 fifteen ordeis to be lecorded, and 
as goods of this class aie usually made up m quantity for 
stock the oidmary life of the card in cunent use will per- 
haps be two years It is always good foi lefeience put poses 
Undei some conditions the information of the analysis caids 
can be used when issuing bills of material, instead of lesoitmg 
to stores orders or lequisitions 

The teverse side of the analysis caid (Figuie 183) con- 
sists of spaces similai to those on the lowei pait of the face 
of the caid (Figuie 182) and is designed foi an analysis of 
laboi and machine time costs by operations Each opeiation 
required in the making and assembling of the paiticular ma- 
chine pait is represented on the card by its opeiation number, 
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symbol, 01 designation, and undei each opeiation heading on 
the card aie listed the seveial leports as they are received It 
is from these that statistical information as needed is gleaned 
It is not necessaiy to keep the time of opeiations, which 
aie pait of the regulai loutine, eveiy time such operations 
me peifoimed It is also to be noted that m many cases wheie 
the same machine 01 the same woikman peifoims seveial 
successive opeiations, such opeiations can be giouped, thus 
cutting down the number of cost cauls wheie then sepaiate 
lecoids aie of no gieat value In passing it may be said that 
there is little to be gained by dividing cost cauls by opeiations 
wheie the speed and ability of the individual woikman is posi- 
tively known from past lecoids, and the total time his caids 
show on cunent woik does not exceed the totals on his past 
records 
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GENERAL CLASSIFICATION OF COST- 
FINDING PLANS 

i Flementil costs lecouled m the 
geneial books md only totals con- 

sideied at the end of a given peuod, Estnnite and Test 
no mteum chaiges of a positive na- Plan 
ture being made to specific oideis 
01 piocesses 


2 


3 


Material, laboi, and expense costs 
positively applied to individual or- 
ders in piocess, in the exact piopor- 
tion of then seveial contributions 
to the finished unit 

Labot and expense costs positively 
applied to a given piocess and the 
inclusive total cost of such piocess, 
pel unit of measurement, applied to 
oi deis in piocess on a unit basis, 
legai dless of mtimsic value of ma- 
tenal affected oi the length of time 
consumed 


Specific Plan 
Machine Hour Plan 

Sold Plour Plan 

Belongs in part to 
both classes 


I List-Pei centage or 
I Pi ocess Plan 



PART VI— COST-FINDING CHARTS 


CHAPTER XXVIII 

CHARTING A COST-FINDING SYSTEM 

§ 278 Function o£ Cost-Finding Charts 

The complete scope and the detailed opeiation of a sys- 
tem of recoids are not easily grasped when it is viewed as a 
whole For a just conception of its effect and opeiations, its 
component paits must be cleaily seen and the lelationship 
of one pait to anothei and to the system in its entirety be 
positively detei mined 

In cost finding the impoitance of this clear, mental grasp 
of the system in use, 01 to be used, is paiticulaily impoitant 
Such a system is frequently complicated and always em 
bodies many featuies of detail If these aie all propeily ad- 
justed, if theie aie neither gaps noi oveilaps, if the possi- 
bilities of “shoit-cncuitmg” aie eliminated, if the foims and 
lecoids aie pioperly adapted to the demands to be made upon 
them, the system will be a haimonious whole, intei meshing 
easily with the geneial lecoids, and smooth and effective in 
its opeiations Such a system is best devised, 01, when de- 
vised, is most easily giasped, by the constiuction and use of 
a diagrammatic chart 

The “cut and try” plan of machine constiuction does not 
obtain in modern machine practice No moie should the “cut 
and try” plan be employed in the installation of a cost-ac- 
counting system In machine woik every element is accu- 
rately planned and the respective relations and opeiations 
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of each determined in advance In like mannei, in devising a 
cost-accounting system, the exact ends to be attained, the 
methods by which they aie to be attained, the forms and 
lecords to be employed, and the relationship that exists 01 
should exist between these vanous forms and records, should 
all be fully determined in advance of the installation It is 
here that the chart will be found most useful 

It is not always a simple mattei to “chai t” an accounting 
system for a specific factoiy, particulaily wheie indicate con- 
ditions obtain Nor is it a simple mattei to present a com- 
piehensive chart of a general plan of cost finding not devised 
foi some cel tain factory The chaits shown m the following 
chapters will, however, give a fan piesentation of their re- 
spective systems of cost finding — a piesentation which should 
be of assistance to the accountant in tracing out the operations 
of these cost accounting systems, in constiuctmg charts foi 
projected systems, or m chaiting a system alieady in use 

§ 279 Arrangement of Charts 

The charts shown in the following chapteis (Figures 
5 to 9) present m diagrammatic form the books and recoids 
used in the systems of cost finding they respectively represent 
These aie so ananged and connected as to show the functions 
of each, the course of entries from one to another, and the gen- 
eral 1 elation each bears to the otheis and to the system as a 
whole 

In the charts as presented, the lettered arrows indicate 
the course of entries from one lecoid to another, while the 
various lecoids and foi ms aie represented by "boxes” 01 lec- 
tangular outlines Any other distinctive foim would have 
done as well , the squares having been selected as a mere mat- 
ter of personal prefeience and because they conveniently fit 
the available space The location of the vanous foi ms on the 
chart will be conti oiled to some extent by the necessary corn sc 
of the ariows which indicate entiles ' 
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The shaded central poition of the chaits (K) lepiesents 
the synthetical 01 conti oiling lecoids 01 accounts If the 
ariows indicating the comse of entnes pass tlnough this shaded 
poition, it indicates that coiiesponchng entiles aie made in a 
conti ollmg account Thus in Chait 6 , the auow “c” indi- 
cates a ceitain 1 elationslnp between the Pui chase Analysis 
(A) and the Cost Collating Recouls (I) The auow ciosses 
the shaded poition (K) If ceitain matenal is purchased foi 
a specific older in process in a given depaitment, the entrj 
covenng the pin chase will appeal on the Pm chase Analysis 
undei the “Matenal” column in the “Goods m Piocess” group 
In the icgulai loutme the item will be posted — as shown b> 
the auow “c” — from the Pui chase Analysis to the Cost Col- 
lating Recoids in the column headed “Matenal — Raw,” ap- 
pearing there on a line opposite the specific 01 del numbei con- 
cerned, which is thus piopeily chaiged with the item In due 
time the totals of the Pui chase Analysis aie tiansfened to 
the Geneial Exhibit, the total of the “Matenal” column being 
shown undei the corresponding column of the General Ex- 
hibit, 1 e, “Matenal, Di ” m “Goods m Piocess” group 

Thus the entry will be “undei conti ol” foi the leason 
that the totals of all balances of the paiticulai month m all 
the vanous debit and ciedit columns of the Cost Collating Re- 
cords must exactly niticulate with the conesponding column 
m the Geneial Exhibit, and if any item of matenal pui chased 
duung the month has been lost m the posting fiom the Pui- 
chase Analysis to the Cost Collating Recoids, the omission 
will be at once discoveied on compaimg the totals of the coi- 
lespondmg columns of the Geneial Exhibit and the Cost Col- 
lating Recoids In like mannei, all othei entnes indicated by 
arrows crossing “K” will be subjected to control, the exact 
method depending on the design of the geneial plan of cost 
accounting employed 

If an arrow does not cross the synthetical area — as 
for instance arrow m Chart 5 — it indicates that such 
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entiy or relationship is not subject to conti ol or to proof by 
balance 

§ 280 Functions of Forms in Cost-Accounting Systems 

The foims lefened to m the following chapters have 
each in themselves points ot value but m order to be of the 
gieatest value in anj system of cost finding, they must inter- 
mesh 01 haimomze with the other lecords in such mannei as 
to foim a complete and smoothly woiking system 

It must always be borne m mmd that forms in them- 
selves, no mattei how well adapted to their special purposes, do 
not constitute a cost system but are merely opeiating inte- 
giants They are merely a means of recoidmg, exhibiting, 
and pieseiving the operations of the system 

Foims may and should vaiy gieatly 111 applying the same 
system under differing conditions Their selection and ar- 
langement is an expression of the designer’s conception of the 
1 equnements of the system, both as to its lecoids and to re 
lationship existing between these lecords, and the forms se- 
lected and thur ariangement will be good 01 bad accoidmg to 
the ability of the designei They should always be made to 
confoim to the requirements of the case in hand Stock forms 
of any kind can at best apply to but a limited number of cases 

§ 281 Constructing a Chart 

Ihe construction of a chait showing with reasonable 
accuracy and clearness the operation of a specific cost account- 
ing system, implies something more than a mere knowledge 
of cost accounting It requires not only this, but a more or 
less thorough knowledge of the conditions obtaining m the 
paiticular factory 

While this is true, it is a mistaken idea — pi evading in 
some quaiters — that the designer of a cost system for a par- 
ticulai line of business must have seived an apprenticeship 
in some technical capacity in that line It is not the province 



354 


COST-riNDING CHARTS 


of the cost accountant to instruct those in charge of an lndus- 
tiy in its physical technicalities of manufactuie If the ac- 
countant is well veised in the piactice and technicalities of 
his own profession, it makes no vital diffeience as to the ex 
act natuie of the opeiations to which Ins attention is turned 
His function is to provide the most convenient and effective 
methods of lecording the lesults of these opeiations, and a 
familial lty with the opeiations themselves, while desnable, 
is not essential 

Ditfeient conditions exist in every diffeient plant and 
must be studied before a system of accounting can be devised 
for that plant If the accountant is alieady familial with 
these, so much the bettei It eliminates the exhaustive sui- 
vey of the plant and the conditions that actually exist which 
would otherwise be necessaiy If he is not familiar with the 
opeiations of the particulai plant, the co-opeiation of some 
technical man who is famihai with its operations and con- 
ditions, will be found exceedingly helpful If this is not avail- 
able, the accountant must himself study the conditions careful- 
ly before he attempts to design forms or even attempts to 
formulate his plans A superficial view of conditions may in- 
dicate one plan, while a study of all the conditions — including 
the “exceptions” in the various departments — may develop 
the fact that anothei plan will fit in veiy much better As a 
rule, any plan must be adjusted and modified to oveicome the 
vanous difficulties that inevitably arise, before an effective 
and satisfactory woiking system is attained 

Aftei the accountant has made a careful study of the plant 
in which the cost system is to be installed, he will undoubtedly 
be able to roughly outline a system which will meet the exist- 
ing conditions This system will usually require considerable 
adjusting and modifying befoie it can meet these condition;, 
to the best advantage Here a chait is peculiaily useful Foi 
this use, a rough chart of the proposed plan is made The 
relationships of the various forms and records aie indicated 
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When the diaft is made, the course of procedure is carefully 
“tracked” fiom start to finish, such additions and changes as 
seem to be necessary being made in the chart When this 
is done a second lough draft is made, possibly showing ma- 
tenal changes, the arrangement 01 relationship of the various 
forms being so modified as to bettei meet existing conditions 
Undei such cu cumstances the value of a chait as a clear, 
epitomized pi esentation of the whole system can hardly be 
ovei estimated It bungs out the practical woiking of the sys- 
tem and shows any defects m it as hardly anything else could 
Frequently four or five charts will be diawn befoie a satisfac- 
tory operating system is devised When this point is leached 
a moie convenient chart, complete in detail and peihaps more 
elaborate in construction, will be found advantageous Such 
a chait not only selves to keep the whole system cleaily befoie 
the designing accountant’s mind, but assists matenally in giv- 
ing the factory accountants who must take chaige of the sys- 
tem after the designing accountant leaves, the knowledge of the 
system necessary to its proper operation 



CHAPTER XXIX 

CHART OF ESTIMATE AND TEST PLAN 
§ 282 Records Used 

The books and other recoids shown on the chait accom 
panying the present chapter (Figure 5) aie those used in the 
estimate and test plan of cost finding This plan is discussed 
in detail in Chapter XIX of the piesent volume 

The following tabulation takes up m older the books 
and lecoids shown on the chait The figure nurnbei refer- 
ences aftei each show wheie foims of the chaiacter indicated 
may be found m Pait VIII of the piesent volume The 
sectional refeiences after each show where these lecoids 01 
foims are discussed in the text 

(A) Pui chase Analysis Figuies 52-56, § 51, and, gen- 
eially Part II, “Matenal” 

(B) Pay Roll Figuies 131, 132, §§ 68, 217, 218, and, 
generally, Pait III, “Laboi ” 

(C) Department Transfeis Figuies 15-20, 72-74, 85, 
86, 157, §§ 31, 52, 55, 56, 90 

(D) Inventory Figures 87, 88, 91, 92, § 235 

(E) Expense Distribution Figures 136-142, 188, §§ 94, 
1 6 1, 187, and, generally, Pait IV, “Expense” 

(F) Factory Ledger Any desued form of ledger can 
be made to intermesh 

(G) Cost Tests Figures 21, 146, 173, 180, 193-198, 
§§ 31, 84, 211-213, 218, 219, 270, 277 

(H) Sales Analysis Figures 222-230 

(I) Private Ledger Any desued form of ledger 
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(J) Cusiomeis Ledgei Any desired foim of ledgei can 
be made to intei mesh Undei some conditions caibon copies 
of invoices can be made to seive in place of ledger accounts, 
piovided a conti oiling account is kept As penodical state- 
ments aie made of the customeis’ accounts, a manifold copy 
of the statement, filed m a bindei, can be letamed as a piecau- 
tionaiy measuie 

(K) Synthetical Recoid Figuies 208-218, § 51 Con- 
ti ollmg accounts can be kept in the Factoiy Ledgei, but a 
much better plan is the use of a Factoiy Exhibit 01 a General 
Exhibit as moie fully explained in Chaptei XXXIV 

§ 283 Relationship between Forms 

In Figure 5, the anows beaiing encuclcd italic letteis 
indicate relationships between the foims they connect The 
following lefeiences — so lettered as to identify them with the 
ariow lelationslnp which they lespectively discuss — set forth 
teisely the natuie of these relationships or of entries, wheie 
entiles aie made The sectional lefeiences where these ap- 
peal, show wheie fullei explanation may be found in the text 
of the piesent volume 

(a) Material used in pioduct is ordinal lly posted from 
the Pui chase Analysis to a “Matei ial” account in the Factory 
Ledger (§§ 51, 199) There is no special lule covenng 
such entiles, othei than the geneial uiles of double-entry 
bookkeeping The more piogiessive factones will probably 
chaige matei ial pui chased to depaitments, while still others — 
though following the estimate and test plan — may employ 
the fundamental featmes of a lequisition system In this case 
§§ 55-57 might apply 

(b) Expense items and supplies aie passed to the Manu- 
factunng Expense Account, to be latei absorbed into pioduct 
on a percentage basis (§§ 161, 162, and 202 ) 

(c) Pioductive labor on the pay roll is charged to a 
labor account in the Factory Ledger, no time records being 
kept against individual jobs It is quite advisable to have the 
labor account kept departmentally 



CHART OF ESTIMATE AND TEST PLAN 


359 


(d) Non-productive labor on the pay roll is passed to 
the Manufacturing Expense Account, to be latei absorbed into 
product on a peicentage basis together with items undei (b) 
of the piesent enumeiation 

(e) Finished parts, matenal, 01 labor items furnished 
by one depaitment for anothei frequently aie not, but piop- 
eilv should be, transferied on the Factoiy Ledger m accord- 
ance with the physical facts (§ 56 ) 

(f) Expense items aie divided upon an equitable basis 
between departments and tiansfeued by an entry ci editing 
Manufacturing Expense Account and debiting the several 
departments (Ch XVII ) 

(g) Physical tests are periodically made of matenal and 
othei goods in process accounts, and, in connection theiewith, 
calculations are made of theoretical and actual consumption, 
late of vanation, etc, to the end that the figures may be 
used as a basis of cost estimates in connection with cost tests 
on individual articles of product ( § 203 ) 

(h) A positive use is made of the figuies ainved at 
under (g) of the present enumeiation, in deteunming upon 
certain rates to be used in giving theoietical ciedit to finished 
product 

(1) Trading account totals aie transferred to the Private 
Ledger without reference to pioduction cost figuies 

(j) Negative uses may be made of cost tests (not enteied 
through a controlling account) 

(k) Commercial costs aie posted from the Expense Anal- 
ysis directly to the Private Ledger 

( l ) Rated pioduction costs aie used between the Factory 
Ledger and the Private Ledger 

(m) Tentative selling puces have to be used, as positive 
production costs cannot be known under the piesent plan 

(n) If interim piofit and loss statements aie attempted, 

1 ated profits must be used 
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CHART OF SPECIFIC PLAN 
§ 284 Records Used 

The books and othei lecoids shown on the chait accom- 
panying the piesent chaptei (Figuie 6) aie those used in the 
specific plan of cost finding This plan is discussed 111 detail 
111 Chaptei XIX of the piesent volume 

The following tabulation takes up 111 oidei the books 
and lecoids shown on the chait The figuie numbei lcfeiences 
aftei each show wheie foims of the chaiactci indicated may be 
found in Pait VIII of the piesent volume The sectional 
refeiences aftei each show wheie these lecoids 01 foims are 
discussed in the text 

(A) Pui chase Analysis Figuies 52, 53, 55-66, § 51, 
and, geneially, Pait II, “Material” 

(B) Stores Records Figuies 10, 15, 50, 72, 80, 85, 86 

§§ 39-41, 45, 56 

(C) Requisition Figuies 16-19, 67-7 o, 75-79, 81-83, 
§§ 5A 55, 56, 153 

(D) Pay Roll Figuies 131, 132, S)§ 68, 217, 270, 300, 
and, geneially, Pait III, “Laboi ” In Figuie 131 the column 
headed “A” is to lepiesent pioduclive laboi and “B” non- 
productive laboi 

(E) Laboi Distribution Figuies 128-130, (131 when 
used in connection with the functions of a pay 1 oil) , §§ 217 
218, 243, 269 

(F) Labor Report Figuies 13, 14, 96-110, 113, 115-119, 
121, 122, 128, 129, §§ 31, 60-65, 68, 212, 2x5, 262, 263, 265, 
269 

(G) Expense Distribution Figuies 136-143, 180, §§ 94, 
1 6 1, 219, and, geneially, Pait IV, “Expense ” 
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COST-riNDING CHARTS 


(H) Man-Hour Constant Figuie 143, and special col 
umn m Figuies 25, 32, 34, 35, 37, 39 §i? 192, 193, 273 

(I) Cost Collating Recoids login es 21 24-37, 1 58, 176, 
177, 181-183, 192-198, §§ 31, 56, 2x2-214, 270, 271, 274, 
302, Ch XXXV The choice of a foim for showing final 
lesults or sumraaiies of cost calculations is entnely optional 
with the usei Figuies 159 to 175 show ideas foi a few dif- 
ferent lines of pioduction and may serve to suggest foims for 
other lines 

(J) Sales Analysis Figuies 187, 188, 222-230 

(K) Synthetical Record Figuies 204-218, § 303 

Conti oiling accounts can be kept in the Factoiy Ledgei 

but a much bettei plan is to use a Factoiy Exhibit 01 a Gen- 
eial Exhibit, as moie fully explained in Chaptei XXXIV It 
may be noticed that all the designating anows pass tlnough 
(K), indicating that the analytical entues aie to be made with- 
in the scope of a conti oiling account 

(L) Pnvate Ledgei Any desiied foim of ledger will 
intei mesh, a bound book with a lock is suggested 

(M) Customeis’ Ledgei See (J) undei § 282 

§ 285 Relationship between Forms 

In Figure 6, the anows bearing encircled italic letters 
indicate relationships between the foims they connect The 
following lefeiences — so letteied as to identify them with the 
airow relationship which they lespectively discuss — set foith 
teisely the natme of these 1 elationships 01 of entues, where 
entues aie made The sectional lefeiences wheie these ap- 
peal, show wheie fuller explanation may be found m the text 
of the present volume 

(a) Staple material pui chased ahead foi anticipated needs 
is duly accounted foi by entues fiom the Pm chase Analysis 
(A) to the Stock Ledger (B) until such time as pail or all of 
such material is issued for use 111 product ( § 39 ) 

(ai) Material issuances aie made entnely upon lequisi- 
tions and include both material and finished paits Such lequi- 
sitions are chaiged to individual production older numbers 
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thiough the Cost Collating Records (I) and in turn Stores 
Recoids (B) are given ciedit (§ 55 ) 

(bd) Supply issuances aie, like matenal, made upon 
requisition Such requisitions aie used as the basis foi ex- 
pense distubution 

(b) Staple supplies pm chased ahead of anticipated needs 
aie duly accounted for by entnes fiom the Pui chase Analysis 
(A) to the Stock Ledger (B) until such time as pait 01 all of 
such supplies is issued foi use in connection with the expense 
element (§ 180) 

(c) Special puichases of material foi specific pioduc 
tion order numbeis are accounted for by entiles fiom the 
Pui chase Analysis (A) to the Cost Collating Recoids (I), 
undei the production ordei numbei dneclly concerned (§ 51 ) 

(d) Puichases of expense items aie charged fiom the 
Purchase Analysis (A) to the expense lecords, and latei are 
directly diffused ovei pioduct (§ 94), or may possibly be 
held 111 suspense and the cost be absoibed gradually over sev- 
eial cost periods (§95) 

(e) Piocluctive labor is chaiged against individual pio- 
duction ordei numbers on the Cost Collating Records (I) In 
many instances such specific tune lepoits aie also made the 
basis of pay-roll calculation, under which cucumstances the 
airow between Labor Distubution (E) and Time Repoit (F) 
is, m effect, revel sed (§§ 85, 86, 90, Ch X ) 

(f) Non-productive labor on the pay roll is chaiged fiom 
the pay-i oil recoid to the expense records, and is in due couise 
diffused over product on an equitable basis (§ 64, Ch 
VIII ) 

(fe) When time of employees is divided between direct 
pioduction and diffused pioduction, the proportion devoted to 
each is segregated on the Labor Distubution Recoid (E) 
The cost of any such non-productive time takes the same 
course as described under (f) 111 the present enumeration (§ 

64) 
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(g) Manufacturing expense items aie divided upon an 
equitable basis between depaitments, and are tiansfened by 
an entiy ci editing the expense accumulating account, what- 
ever its caption, and theieupon they aie diffused over the 
vanous and several producing Older numbeis in piocess, by 
what is known as the “Man-houi Constant” (§§ 161, 162, 
192 ) 

(h) Reseives and suspense items lepiesent those factois 

of cost (1) which have not yet been paid for but which aie 
acciuing, (2) those which aie not tangible but aie piesent as 
deteiioiatmg 01 expense-pioducmg elements, and (3) those 
which have been paid for 111 advance but aie not yet fully 
earned Such items aie usually earned as a negative asset or 
liability, as the case may be, and a poition absoibed into pio 
duction each cost penod by a chaige fiom the Pnvate Ledgei 
(L) to the Expense Distubution Recoid (G) (§§ 95, 96) 

(1) Finished paits when made ahead foi stock are cied- 
lted to the factory lecords in the same mannei as othei pio- 
duct, but, pending then use, aie chaiged to the Stores Records 
(B) At this time finished parts follow the course explained 
under (ai) 

(j) Commeicial costs aie ci edited to the accumulating 
account, whatevei its caption, and aie chaiged to the period- 
ical loss and gam account in the Pnvate Ledgei (L) 

(k) Pioduction costs being a known quantity, can be 
chaiged to the penodical loss and gain account m the Pnvate 
Ledgei (L) Such goods as aie paited with m any cuncnt 
penod are ci edited to “Goods 111 Piocess” 01 “Stoies” account 
and chaiged to the monthly loss and gam account 

( l ) Rational selling puces can be made undei ordinary 
conditions of trade 

(m) Known profits can be computed in the penodical loss 
and gain account 



CHAPTER XXXI 

CHART OF SOLD-HOUR PLAN 
§ 286 Records Used 

The books and other lecoids shown on the chait accom 
panymg the piesent chapter (Figuie 7) aie those used m the 
sold-houi — or aveiaged horn — plan of cost finding This plan 
is discussed in detail in Chaptei XX of the piesent volume 

The following tabulation takes up in ordei the books 
and records shown on the chait The figui e numbei references 
aftei each show wheie forms of the chaiactei indicated may be 
found 111 Pait VIII of the piesent volume The sectional ref 
eiences aftei each show wheie these recouls 01 foims aie dis- 
cussed in the text 

(A) Purchase Analysis Figures 52, 53, 57-66 §51 
and, geneially, Pait II, “Mateml ” 

(B) Stores Records Figures 50, 86, §§ 37, 39, 56 

(C) Pay Roll Figuie 131 , §§ 210, 216, 217 

(D) Labor Distribution Figures 130, 179, §§ 216-218, 
243, 275, and, generally, Pait III, “Labor” 

(E) Expense Disti lbution Figuies 136-142, 180, §§ 94, 
210, 219, and, geneially, Pait IV, “Expense” 

(F) Requisition Figuies 19, 67-72, 76-79, §§ 52, 55, 
56 , 153 

(G) Time Report Figuies 96, 98-113, 115-119, 121, 
122, 128, 129, §§ 60, 61, 63, 64, 66, 68, 215, 216, 243, 262, 
265, 266, 269 

(PI) Cost Summaiy Figuie 180, §§ 210, 218, 2x9, 242 

(I) Job Cost Collating Recoids Figuies 21, 181 , §§ 31, 
2x1-214, 270, Ch XXXV Figuies 27-30 can be used if 
slightly modified to fit the individual lequuements 
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Fig 7 Chart of Sold Hour Plan of Cost Finding 
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(J) Sales Analysis Figure 230 Figuies 228, 229 can 
be used, if desired, by substituting the word “Depaitments” 
foi “Salesmen’s Recoid” 

(K) Synthetical Recoid Conti oiling accounts can be 
kept in the Factory Ledgei, but a much better plan is to use a 
Factoiy Exhibit or a General Exhibit, as moie fully explained 
in Chaptei XXXIV It may be noticed that all designating 
allows pass across the outline (K) showing that the analytical 
enti y is to be repi esented m a controlling account 

For a large institution a form of Geneial Exhibit sinnlai 
to that shown m Figuies 204 to 207 could be utilized to ad- 
vantage by substituting the names of the seveial depaitments 
under the heading ‘ Goods m Piocess” (Figuie 206) instead 
of “Piocess,” “Material,” “Pi oducmg Labor,” etc (§§ 293, 
295 , 303 ) 

(L) Pnvate Ledgei Any desned form of ledgei will 
mteimesh, a bound book with a lock is suggested 

(M) Customeis’ Ledgei See (J) undei § 282 

§ 287 Relationship between Forms 

In Figure 7, the anows bearing encncled italic letters 
indicate lelationslnps between the foims they connect The 
following lefeiences — so letteied as to identify them with the 
ariow relationship which they lespectively discuss — set foitli 
teisely the natuie of these 1 elationships or of entries, where 
entries are made The sectional leferences where these ap- 
pear, show where fuller explanation may be found in the text 
of the piesent volume 

(ab) Staple material and supplies purchased ahead of 
anticipated needs are duly accounted for — until such goods aie 
issued — by entries fiom the Purchase Analysis (A) to the 
Stock Ledger (B) 

(ale) Material issuances are made entirely upon requi- 
sition and include both material and finished paits (finished 
parts meaning any material to which labor has been previously 
added 111 the same plant) Such requisitions are charged to 
individual job numbers through the Cost Collating Records 
(I) and in turn Stores Records (B) are given credit 
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(b) Geneial pui chases of material 01 expense items other 
than production matenal, aie accounted foi by entries from 
the Pui chase Analysis (A) to the expense lecoids, and when 
used are directly diffused over pioduct (§ 94), 01 may possi 
bly be held m suspense so that the cost may be absoibed giacl 
ually ovei several cost periods (§95) 

(c) Special pui chases of matenal 01 expense items for 
specific pioduction oidei numbeis aie accounted foi by en 
tiies fiom the Pui chase Analysis (A) to the Job Cost Collat- 
ing Recoids (I), undet the job numbeis duectly concerned 
(§ 5i ) 

(d) Supply issuances aie, as 111 the case of matenal, made 
upon lequisition only Such lequisitions aie used as the basis 
of distribution of chaiges 

(e) Laboi perfoimed The daily time repoits of woik- 
men aie segiegated undet two classifications, houis chaigeable 
and non-chaigeable, and are so enteied upon an accumulating 
pay-i oil form (C) 

(f) Segregation of houis From the day’s segregated 
totals on the pay 1 oil, these totals aie entered upon a laboi 
distnbution sheet (D) and at the end of the month aie trans- 
fen ed to the Cost Summary (IT) 

(g) Labor costs each week aie charged to the vanous 
departments, each depaitment receiving debit foi its own 
laboi costs but no separation being made at this time as be- 
tween chargeable and non-chai geable houis 

(h) Chargeable houis as a total are detei mined each 
month from the segiegation on the labor distnbution foim 
(D) These are posted to the Cost Summaiy (H) without 
leference to the money cost of such hours 

(1) Manufacturing expense items aie divided upon an 
equitable basis between departments, and transfeired by an 
entry crediting the expense accumulating account, whatever 
its caption, and chaigmg the several departments (§§ 94, 
95 ) 



CHART Or SOLD-HOUR PLAN 


369 


(j) Rcseives and suspense items are established for those 
factois of cost (1) which benefit cunent pioduction but for 
which payment is, for any leason, defened, (2) those which, 
though not seen, act to decrease values of invested assets, 
and (3) those foi which payment has been made before com- 
plete benefit has been leceived It is a quite usual piactice to 
tieat such items as liabilities 01 assets of a negative oi offset- 
ting value, the cost of such elements being absorbed into pio- 
duction by systematically setting apart a given poition each 
month, a chaige being made from the Private Ledger (L) 
to the Cost Summary (H) 

(k) Finished paits (piocess) when made ahead for stock 
111 anticipation of future oiders, aie credited to the factory 
lecoids m the same mannei that othei product is ci edited They 
aie chaiged to Stoies Records (B! pending their ultimate use 
on finished pioduct, when they follow the course explained 
undei (ak) 

( l ) Commeicial costs aie ci edited to the proper accumu 
lating account, whatevei its caption, and aie chaiged to the 
penodical loss and gam account m the Pnvate Ledger (L) 

(m) Sold-hom costs having been detei mined tluough 
the agency of the Cost Summary (H), the numbeis of charge- 
able horns on a given job aie chaiged to such job at the depart- 
mental time late 

(n) Pioduction costs, being a known quantity, can be 
used to charge to the periodical loss and gam account in the 
Private Ledgei (L) such goods as are paited with in any cur- 
lent penod 

(o) Rational selling pi ices can be made with a full knowl- 
edge of lesults 

(p) Known piofits can lie computed in the periodical loss 
and gain account 


24 



CHAPTER XXXII 


CHART OF LIST-PERCENTAGE PLAN 
§ 288 Records Used 

The books and other lecoids shown on the chait accom- 
panying the present chapter (Figure 8) aie those used in the 
hst-pei centage plan of cost finding This plan is discussed m 
detail in Chapter XXI of the present volume 

The following tabulation takes up 111 01 der the books and 
lecoids shown on the chait The figure number lefeiences 
aftei each show wheie foims of the character indicated may be 
found in Part VIII of the present volume The sectional 
refeiences aftei each show wheie these records or forms are 
discussed in the text 

(A) Purchase Analysis Figures 52, 53, 55-62, 66, § 51, 
and, geneially, Pait II, “Material” 

(B) Stores Recoids Figuies 50, 86, §§ 37, 39, 56 

(C) Transfeis, Ordeis, etc Figuies 10-20, 71-74, 
84-86, 157, 202, 203, §§ 31, 32, 52, 53, 55, 56, 73, 90, 223, 
225, 276 

(D) Pay Roll Figure 132, §§ 68, 217 In a slightly 
modified form Figure 131 can be utilized 

(E) Laboi Distribution Figuie 178, §§ 216-218, 238, 
274, and, geneially, Part III, “Labor” If slightly modified, 
Figuies 130 and 179 may be utilized 

(F) Expense Distribution Figures 136-142, §§ 94, 161, 
195, 210, 219, and, generally, Part IV, “Expense” In a 
slightly modified condition a foim similar to Figure 180 can 
be utilized 

(G) Inventory Figures 87, 88, 91-93, 95, 200, 201 , 
§§ 234, 235 
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Fig 8 Chart of List Percentage Plan of Cost Finding 
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(H) Factoiy Ledgei It is of minor impoitance what 
style of ledger is used A stand'll d foim of either loose-sheet 
01 bound book will answei 

(I) Piocess Cost Collating Recoids Figuies 38, 39, 
173 . 199 . §§ 2 : 4 i 228-233, Ch XXXV 

(J) Sales Analysis Figuies 222-230 

(K) Synthetical Recoid Conti oiling accounts can be 
kept m the Factory Ledgei, but a much bettei plan is to use 
a Factory Exhibit 01 a General Exhibit, as more fully ex- 
plained m Chaptei XXXIV It may be noticed that all des 
lgnating allows pass acioss the outline (K), which indicates 
that the analytical entiy is to be made within the scope of a 
conti oiling account (See Figuies 204-218, §§ 51, 56, 231 
2 33 ) 

(L) Pnvate Ledgei Any desned foim of ledgei will 
lntermesh, a bound book with a lock affixed to the coveis is 
suggested 

(M) Customeis’ Ledgei See (J) undei § 282 

§ 28g Relationship between Forms 

In Figure 8, the arrows bearing encircled italic letteis 
indicate relationships between the foims they connect The 
following lefeiences — so letteied as to identify them with the 
anow relationship which they respectively discuss — set forth 
tersely the natuie of these relationships 01 of entiles, where 
entiles aie made The sectional refeiences where these ap- 
peal, show wheie fullei explanation may be found 111 the text 
of the piesent volume 

(a) Matenal issuances aie made entuely upon lequisition 
and include both material and finished paits which may have 
been made up ahead for stock m anticipation of oideis Such 
requisitions are chaiged directly to the ledgei account for 
the depaitment which is benefited, no attention being given 
to specific ordei numbers upon which they aie to apply Stores 
Recoids (B) are credited 

(ab) Staple material and supplies pui chased foi antici 
pated needs aie duly accounted for by entries from the Pui- 



CHART Or LIST-PERCENTAGE PLAN 


373 


chase Analysis (A) to the Stock Ledger (B) until such time 
as the goods are issued 

(b) Supply issuances are, like matenal, made upon requi- 
sitions, which are used as the basis of distribution of charges 
in the Expense Distribution Foim (F) 

(c) Special pui chases ot material for certain departments 
are accounted foi by entries fiom the Puichase Analysis (A) 
to the factoiy ledger account repiesentmg the paiticulai de- 
partment (§ 51 ) 

(d) Purchases of expense items are accounted for by 
entries from the Purchase Analysis (A) to the accumulating 
expense records, and at the closing of the cost penod are 
segiegated over departments on an equitable basis (§§ 94, 
159 ) 

(e) Productive Labor The pay roll is stuctly segie 
gated by departments and a charge foi the productive laboi 
used by each individual department is made on the Factoiy 
Ledger against the labor account of such departments 

(f) Non-pioductive labor is chaiged fiom the pay-ioll 
lecord to the accumulating expense records (for example see 
Figure 141), and at the closing of the cost period it is, to- 
gethei with othei expense items, segiegated over the various 
depat tments 

(g) Manufactunng expense items are divided between 
departments on an equitable basis and tiansfeired by an entiy 
crediting the expense accumulating account, whatever its cap- 
tion, and charging the departmental expense accounts 

(h) Reserves and suspense items under this plan aic 
handled precisely the same as under the sold-hour plan (Ch 
XXXI), and reference is also made to pait of §§ 95, 96 of the 
present volume 

(1) Finished paits made ahead foi stock aie ciedited to 
the factory records in the same mannei as other product, but 
pending their use, are charged to Stoies Records (B) At 
this time finished parts follow the course explained under (a) 
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(j) Piocess, material 01 labor tiansfeis aie made on 
ideally defined lecoids which chaige the items to the depait- 
ment leceivmg the benefit theiefiom, and ciedit the depait- 
ment from whence they came 

(k) Thysical tests of matenal stoies and of goods m 
process aie penodically made Differences aie ibsoibed and 
wheie necessaiy, lates aie adjusted 

( l ) Venfied peicentages of a standaid list puce aie used 
m passing entnes fiom the Factoiy Ledgei (H) to the losa 
and gain accounts through the Cost Collating Recoids (I) 

(m) Comnieicial costs aie ci edited to the piopei accumu- 
lating account, whatevei its caption, and aie chaiged to the 
penodical loss and gam account in the Pnvate Ledgei (L) 

(n) Production costs, being a known quantity, can be 
used to chaige to the penodical loss and gam account in the 
Private Ledger (L) such goods as are paitecl with in any cur- 
rent penod 

(o) Rational selling puces can be made undei oidinary 
conditions of trade 

(p) Known piofits can be computed m the periodical 
loss and gam account 



CHAPTER XXXIII 

CHART OF MACHINE-HOUR PLAN 
§ 290 Records Used 

1 he books and othei records shown on the chart accom- 
panying the present chapter (Figuie 9) are those used m the 
machine-hour plan of cost finding This plan is discussed in 
detail in Chapters XXII to XXVII of the present volume 

The following tabulation takes up in ordei the books 
and lecords shown on the chart The figure number refei- 
ences after each show where forms of the chaiactei indicated 
may be found in Part VIII of the present volume The sec- 
tional references after each show where these records or foims 
are discussed in the text 

(A) Purchase Analysis Figuies 52, 53, 57-66, § 51, 
and, generally, Part II, “Material ” 

(B) Stoies Records Figuies 10, 50, 80, 85, 86, §§ 31, 
37 > 39 ) 5 6 

(C) Requisition Figures 15-19, 67-79, §§ 3 L 5 2 > 55 . 
56 , 153 

(D) Time Repoits Figures 96-101, 104-113, 115-119, 
123-126, §§ 60, 61, 63, 65, 68, 69, 212, 262, 265, 269 

(E) Labor Distribution Figures 178, 179, §§ 216, 238, 
243, 274, 275 

(F) Pay Roll Figures 131, 132, §§ 68, 270, 300, and, 
generally, Part III, “Labor ” 

(G) Expense Distribution Figures 136-143, 180 in a 
slightly modified form, §§ 94, 161, 218, 219, 242, 248, 249, 
and, generally, Part IV, “Expense ” 

(H) Term Cost Figure 191 , §§ 139, 146, 240-242, 245, 
249, 250, 264 
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Fig 9 Chart of Machine-Hour Plan of Cost Finding 
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(I) Machine Recoid Figuies 178, 179, 189, §§ 118, 
216, 238, 239, 243, 245, 254, 259, 270, 274, 275 

(J) Job Cost Collating Recoids Figuies 25, 26, 156, 
174-178, 181-184, 185, §§ 56, 214, 271, 272, 274, 276, also 
Ch XXXV 

(K) Synthetical Recoid Conti oiling accounts can be 
kept in the Factoiy Ledgei, but a much bettei plan is to use 
a Factoiy Exhibit or a Geneial Exhibit, as more fully ex- 
plained m Chaptei XXXIV It will be noticed that all the 
designating allows pass thiough the outline (K), which in- 
dicates that the analytical entiy is to be made within the 
scope of a conti oiling account A foim similai to the Gen- 
eral Exhibit (Figuies 204-207) could be used by substituting 
the names of the seveial depaitmcnts of the plant undei 
‘Goods in Piocess” instead of the headings shown in the form 

(L) Sales Analysis login es 222-230, in moie 01 less 
modified foim 

(M) Private Ledgei Any desned foim of ledger will 
intei mesh, a bound book with lock is suggested 

(N) Customeis’ Ledger See (J) undei § 282 

§291 Relationship between Forms 

In Figure 9, the arrows beaung encircled italic letteis 
indicate lelationships between the forms they connect The 
following references — so lettered as to identify them with 
the aiiow relationship which they respectively discuss — set 
forth teisely the natuie of these lelationships 01 of entiles, 
wheie entiles aie made The sectional lefeiences wlieie these 
appear, show where fuller explanation may be found in the 
text of the piesent volume 

(ab) Staple material and supplies purchased for antici- 
pated needs are duly accounted for by entiles from the Pur 
chase Analysis (A) to the Stock Ledger (B) until such time 
as the goods aie issued 

(am) Matenal issuances aie made entnely upon requisi 
tion and include both matenal and finished paits (finished parts 
or “Process” meaning bioadly any matenal to which labor 
has been previously added in the same plant) Such requisi 
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tions are chaiged to individual pioduction oidei nunibeis by 
means of the Cost Collating Recoids (J) and in turn, Stales 
Records (B) aie given ciedit 

(b) Puichases of expense items aie accounted foi by 
entiles fiom the Pui chase Analysis (A.) to the accumulating 
expense lecoids, and at the piopei tune aie segiegated ovei 
departments and then diffused ovei machines (§§ 159-196), 
or may possibly be held m suspense and the cost be absoibed 
giadually ovei seveial cost periods (§§ 95, 96) 

(c) Special purchases of matenal or expense items foi 
specific pioduction oidei numbeis aie accounted foi by entries 
fiom the Pui chase Analysis (A) to the Job Cost Collating 
Records (J), under the job numbeis dnectly concerned 

(d) Supply issuances fiom stoies aie, as m the case of 
matenal, upon lequisition only These lequisitions aie used 
as a basis for the distribution of charges to the expense lecoids 

(e) Pioductive iaboi The machine time leports made 

by machine opeiatois cairy with them the basis foi calculating 
the pay-roll time of such opeiatois This time, through the 
Laboi Distribution (E), is earned to the Pay Roll (F), 
the charge going to the Term Cost Recoid (H) (§ 243 ) 

(f) N'on-pi oductive laboi on the pay 1 oil is charged from 
the Pay-Roll Recoid (F) to the Expense Collating Records 
(G), and is, m the closing up process of the cost penod, segie- 
gated ovei the seveial depaitments of the factory on an equit 
able basis, as outlined undei (b) of the piesent enumeiation 

(g) Employees’ earnings Fiom the distnbutipn piocess 
(E) the amounts due the several individual employees aie 
posted to the Pay-Roll Record (F) 

(h) Additional non-pi oductive labor items that aie en 
tered on the pay roll thiough othei channels than the Labor 
Distribution (E), aie chaiged to the Expense Collating Re 
cords (G) and are ultimately disposed of as outlined under 
(b) of the present enumeration 
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(1) Factois of cost accumulated in the expense lecords 
and including peihaps powei, compressed ail, fuel, gas, etc, 
in addition to the oveihead, aie all diffused ovei the various 
industrial centers on an equitable basis (§ 241 ) 

(j) Space chaiges, inteiest on investment, leseives, etc, 
are detei mined at the beginning of the yeai, and each cost 
penod the machine recoids are charged with a monthly ap- 
poitionment of such costs (§ 240 ) 

(k) Reset ve foi repaiis and othei items not 1 elated to 

the annual chaiges, aie chaiged to individual machines thiough 
the medium of the lerm Cost Recoid (H) (§ 241 ) 

( l ) Term costs when so allocated aie directly posted 
to the lecords of the seveial individual machines or industnal 
centei s ( § 242 ) 

(m) Finished paits when made ahead foi stock aie 
ci edited to the factoiy records in the same manner that other 
pioduct is ci edited, but aie chaiged to Stoies Recoids (B) 
pending their final use when they follow the couise explained 
undei (am) 

(n) The cost applied to pioduction job numbeis is based 
on the number of houis ot seivice a given machine has been 
employed and the late chargeable per houi foi such machine 
(§ 2 54 ) 

(o) Commeicial costs are ci edited to the pioper accu- 
mulating account, whatevei its caption, and aie charged to 
tire periodical loss and gam account in the Pnvate Ledger 
(M) 

(p) Production costs, being a known quantity, can be 
used to charge to the periodical loss and gam account m the 
Private Ledger (M) such goods as are paited with in any 
current peuod, togethei with any known profits 

(q) Rational selling puces can be made undei ordinary 
conditions of trade 

(r) Known piofits can be computed m the periodical 
loss and gam account 



PART VII— SUBSIDIARY AND CONTROLLING 
- ACCOUNTS 

CH API ER XXXIV 

THE GENERAL EXHIBIT 

§ 292 Factory Accounts and General Accounts 

Factoiy accounts should, as a niattei of comse, aiticulate 
with the genet al financial books of the concern When this 
is the case a balance sheet nny be made up fiom the Genet al 
Ledgei, 01 its equivalent, which will summaiize the conditions 
of the whole business and with which all othei books and 
lecoids kept m the stoies and waiehouses and the vanous de- 
partments will, if the lecoids aie piopeily kept, agree No 
mattei how fai the depaitmental subdivision of an establish- 
ment is earned, 01 to what extent the pi inciple of localizing 
the bookkeeping be puisued, the “intei meshing” of the vanous 
tecoids and the pioper lepiesentation ot all accounts 111 the 
Geneial Ledgei should be constantly kept in view 

This intei dependence of the vanous books of account is 
sometimes lacking This is so because tlieie aie still factory 
accountants who do not realize the obvious and matenal ad- 
vantages gained thereby, or who do not know how to secure 
a harmonious “intei meshing” of the vanous lecords and ac- 
counts To establish an independent set of books for each 
separate department is a simple matter foi any accountant To 
devise a complete system of factory accounts, sound 111 princi- 
ple, adequate m results, harmonious m opeiation, and all 
subsidiary to one cential ledgei, is a science as well as an art 
Among modern cost accountants, whether m America or 
abroad, there is no disagieement as to the importance and 
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necessity of having the cost lecoids “mtei lock” with the fi- 
nancial recoids “Cost recoids which aie not capable of being 
leconciled, 01 agieed with the actual results shown by the 
financial books aie piactically valueless, inasmuch as there can 
be no assuiance even of their appiovnr\ate accuracy It is, 
theiefoie, an essential featme of eveiy system of cost accounts 
which puts forwaid the least claim to completeness that the 
lesult should be capable of being — and should be — leconuled 
with the lesults shown by the financial books eveiy time the 
lattei aie balanced”* 

/ § 293 Controlling Accounts 

A controlling account is one supported by subsidiaiy or 
analytical accounts It piesents in totals what is piesented m 
othei lecoids in detail, showing at a glance the net lesults of 
the total debits and credits of its subsidiary accounts 

Thus a single Accounts Receivable Account in the Main 
Ledgei or the General Exhibit may show the nggi egate debits 
and ci edits of five hundred 01 moie individual accounts, these 
lattei appearing in detail m petsonal or subsidiaiy ledgers 
The totals of these subsidiaiy accounts must, of comse, agree 
with the totals of the main 01 “conti oiling” account Though 
of almost elementary simplicity and of obvious advantage, the 
intentional and intelligent use of the controlling account is com- 
paratively modern 

“Controlling accounts aie absolutely essential to modern 
bookkeeping Then advantages may be bi iefly enumei ated as 
follows 

“1 An independent and complete trial balance may be 
complied f'om the general ledger wheiens without conti oiling 
accounts it would be necessaiy to include in the trial balance 
all balances shown in the subsidiaiy records 

“2 If the geneial ledger tnal balance is coircct, the bal- 
ance of die conti oiling account must also be conect Then 
if the sum total of the balances taken fiom the subsidiaiy 


*Dicksee 'Advanced Accounting p 24S 
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ledgei 01 ledgeis, as the case may be, does not agiee with the 
balance of the conti oiling account, the euoi, or enois, will 
be found m the subsidiaiy lecoids Without a controlling ac- 
count one would not know whethei to look for an enor m the 
geneial ledgei 01 the subsidiaiy ledgeis 

“3 When conti oiling accounts aie used, the monthly bal- 
ance sheet, and the piofit and loss statement, can be supplied 
as soon as the geneial ledgei trial balance is ‘stiuck’ If an 
enoi has been made m a subsidiaiy ledgei it may take con- 
sideiable time to locate it ”* 

Beyond this, by means of controlling accounts the lepie- 
sentative accounts of an extensive plant may be bi ought within 
the compass of a single ledgei, and these accounts may, if de- 
sued, be still fuither condensed into one small Pnvate Ledger 
which will then show the essential facts and conditions of an 
entire plant 

§ 294 Classification and Relationship of Accounts 

The controlling accounts of a business should show in 
cleai and succinct foim its opeiations and the condition of its 
various assets, fiom the purchase of raw matenal to the divi- 
sion of profits In 01 dei to do this successfully theie must 
be a most caiefully classified system of recoids and the focused 
results of these recoids must be embodied in one book, to 
which all other books and tecords in the plan are subsidiaiy 

Ihe relationship and piopei classification of the various 
accounts of a manufactuung business aie illustrated by the 
charts shown in Figmes 1 and 2 Figure 2 is an abndged 
chait showing the geneial lelations which certain classes of 
accounts bear to the business as a whole 01 to other classes of 
accounts of the same business Figuie 1 is a more complete 
chait showing all the general and analytical accounts ordinarily 
employed in a manufacturing business Accounts pecuhai to 
particulai lines of production aie not included In this chart 
an asterisk placed after the name of an account indicates that 

•Bentley Science of Accounts ** p 30 
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it is a conti oiling account m connection with which an analy- 
tical ledgei 01 some similai recoid is maintained for the prop- 
er detailed segiegation 01 classification of its vanous items 
Wheie an astensk piecedes a bracket it indicates that every 
account within the biacket is suppoited by an analytical or 
subsidiaiy record 

Where names of accounts appear in this chait m capital 
letteis it indicates that they are conti oiling 01 synthetical 
accounts, to be suppoited by the analytical 01 subsidiaiy ac- 
counts which immediately follow “Cunent Cash” (cash 
awaiting deposit) and “Bank” which also appeal on the chart, 
may in a sense be tenned conti oiling accounts inasmuch as 
other records of an analytical nature aie usually maintained 
to suppoit them Accounts maiked thus “t” are oidmarily 
kept in the Private Ledger because their entiies aie not suffi- 
ciently numeious to wan ant setting aside columns for them 
m the Genet al Exhibit When, however such accounts as 
Notes Receivable, Notes Payable, Secuied Funds, etc, are 
sufficiently active, they may be kept in the General Exhibit 

If the lecoids of a business aie divided into the synthetical 
accounts shown on the laiger chait and the cost records are 
made to pioperly coincide 01 aiticulate with these synthetical 
accounts, the accounts in then entaety present an illustrative 
chait of the whole business, which will disclose its condition 
any day, any week, or any month (See Figure 154 ) In- 
cidentally, with such a system of accounts, the annual inven- 
toiy penod may be dispensed with entirely, the “going mven- 
tory”of goods of each class being verified by a physical inven- 
tory at such time as may be convenient, usually when the par- 
ticular goods are at their lowest ebb 

§ 29s General Exhibit 

The Geneial Exhibit — also fiequently known as the “Bal- 
ance Sheet Ledger,” “Going Balance Sheet,” “Geneial Busi- 
ness Record,” “Cash Journal,” “Synoptic,” “Daily Exhibit,” 
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etc , is t book of lecoicl designed to give a synthetical piesen- 
tation of the conditions of a business as a whole It is in- 
tended to show totals only, the details of these totals being 
found in subsichaiy lecoids 

The chait piesented in Figuie i shows how the details 
of a business aie focused down by classes of accounts to genei- 
al gioups of accounts These gioups aie lepiesented on the 
Geneial Exhibit by columns, and when the summaiized lesults 
fiom these gioups of accounts are pioperly enteied on the 
Geneial Exhibit, it becomes a “going balance sheet” of the 
business If the cost system is not primanly a pait of the 
geneial accounting plan, but it is desired that the nccuncy 
of the cost recoids shall be subject to a foim of pi oof by bal- 
ance, the desired end may be secuied by the use of the Fac- 
toiy Exhibit (Figuies 211-218) This lecoid is of the same 
geneial chaiacter as the Geneial Exhibit, but is restneted to 
the iecoid of factoiy production opeiations alone 

An illustrative 1 ulmg of the Geneial Exhibit is given 
in Figuies 204 to 207 The numbei of columns makes it ap- 
peal as a large form, which it would be if ai ranged on the 
plan of an ordinary book It is, lrowevei , usually constructed 
with wide and nanow leaves — used aftei the manner of mas- 
tei and slip sheets — so that the requnements of the Geneial 
Exhibit aie secured m a comparatively small space 

While the Geneial Exhibit is in piactice frequently re- 
feried to, it will not lequne frequent entiles, as only the to- 
tals of the subsidiary lecoids aie shown on it, with peihaps 
an occasional adjusting entiy The plan of the Geneial Ex- 
hibit permits its use for ongmal entnes if desned, but the 
lesults aie much moie satisfactoiy if it is lelieved entuely of 
the details of subsidiary records 

§ 296 Opening the General Exhibit 

The columns of the Geneial Exhibit will usually be vaned, 
accoidmg to the requnements of the paiticulai business, — 
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pcihaps by the addition of columns to handle accounts, or 
groups of accounts, which have not already been provided for 
111 the foim shown in Figuies 204 to 207, 01, on the othei hand, 
by omitting some of the columns, or meiging two or moie 
columns into one 

The Geneial Exhibit is opened with a balance sheet 01 
the business, so ananged as to confoim to the columns of 
the Geneial Exhibit Once staited 111 eqmlibiiutn, it must be 
kept m equilibrium, since foi eveiy item of debit entry theie 
must be a conespondmg entiy of credit, and vice veisa The 
Geneial Exhibit is the peifected idea of double entiy and is 
complete in itself so fai as being in balance is concerned The 
subsidiaiy 01 auxihaiy recoids aie merely the analysis of what 
appens in the General Exhibit, but must — as the sum of the 
puts must equal the whole — always aiticulate with, and, as 
to totals, agtee with the Geneial Exhibit which contains the 
conti oiling accounts 

The Geneial Exhibit has numerous columns, but it does 
not at all follow that eveiy line must show an entry in every 
column Quite the conti ary, as it fiequently happens 111 ac- 
tual piactice that on a particular page a number of the col- 
umns will have no entiles at all, the footings carried forward 
to the succeeding folio being the same as those bi ought foi- 
wai d f 1 om the preceding folio 

§ 297 Keeping the General Exhibit Data Private 

By the use of a master sheet (Figure 152) and slip sheets 
(Figuie 153), the data of the Geneial Exhibit may be kept as 
pnvate as desned O11 the master sheet appear the names 
of the accounts 01 gioups of accounts of the General Ex- 
hibit On the slip sheets appear the figuies Sepaiately the 
two sheets mean nothing Together they may be made to 
give as complete a lepoit of the business as desned 

To accomplish this the mastei sheet is folded as indi- 
cated by the dotted lines and a blank slip sheet is placed m this 
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fold Upon this slip sheet aie then enteicd the figiues wind 
in connection with the mastei sheet give as complete a lecoid 
of the business as may be desned Used with the mastei 
sheet the lecoid is intelligible to any one Without the mas- 
tei sheet, the slip sheet is absolutely meaningless Should it 
fall into alien hands it tells nothing, but to him who possesses 
a duplicate of the master sheet, 01 a knowledge of its airange- 
ment, the slip sheet becomes at once an open book, giving m 
unmistakable teims all the mfoimation intended to be con- 
veyed 

§ 298 Closing the General Exhibit 

At the end of each fiscal penod the General Exhibit 
should be closed by balancing the vaiious conti ollmg accouni 
columns after all charges and ci edits have been made, or, in 
othei words, after all cunent entnes have been made The 
footings of the loss and gam accounts columns aie tiansfened 
to the private ledgei column of the Exhibit by a closing entry, 
thus absoibing the difference between the two columns which 
would otherwise appear as a balance The asset and liability 
balances aie then carried foiward to the next folio and con- 
stitute the staitmg figures of the succeeding period 

§ 299 The Cash Account and the General Exhibit 

When the General Exhibit forms part of the accounting 
system it is quite essential foi the best results that the “Cash 
Received” recoids be separated fiom the “Cash Disbursed” 
lecords Such a sepaiation also renders fraudulent manipula- 
tion of the cash book much more difficult and therefore less 
likely to occur 

The plan of handling cash shown m the chart (Figure 
1) contemplates the use of a petty cash fund known as the 
“Imprest Fund” which is carried on the Private or General 
Ledger as an asset The amount of this fund should be suffi- 
cient to provide for the current calls for ready cash during the 
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month or othei cost period, and will therefoie be determined 
by the conditions and practices of the particulai business 

Whatevei be the amount of the Impiest Fund, there 
should be no fuithei charges or credits to the account on the 
Ledgei unless it is decided to mciease or dimmish the amount 
of the fund As curient expenditures are made they aie evi- 
denced by pioper vouchers and these voucheis are periodically 
taken up by means of a regularly issued voucher 01 check 
covering their amount, the items being then segregated and 
chaiged to the accounts to which they severally belong 

Under this plan the Imprest Fund is kept intact on the 
Ledgei, and if audited will always disclose either the money, 
01 its quid pro quo m the form of cash vouchers, bank checks, 
pay tickets, 01 perhaps entries on the Imprest Cash Disburse- 
ments Book 

Where accommodation checks are cashed from the fund, 
such checks should be drawn or endorsed either to “Cash” 01 
to the name of the cashier, and not to the name of the concern 

It is hardly necessary to say that receipts m the foim of 
cunency should not be intermingled with the cash of the 
Imprest Fund, but should be deposited in the bank with other 
leceipts foi the day There is, of course, no objection to an 
even exchange m money value between current receipts and the 
Imprest Fund, as for instance where smaller bills are desned 
in the Imprest Fund and an exchange is made with the cash of 
current leceipts, or even where a check made to the older of 
the cashier, and, originally cashed fiom the Imprest Fund, is 
turned into current receipts in exchange for an equal amount 
of cash When small remittances fiom debtors are received 
in postage stamps, the stamps may be purchased with money 
from the Imprest Fund and the transaction treated as a pay- 
ment in cash 

When the cash receipts of each day 01 other penod of 
time are coveied into bank intact, the footings of the cash re- 
ceipts sheets can be kept in exact articulation with the bank's 
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lecoid of the transactions, thus minimizing any possible dan- 
ger of manipulated figuies The entry on the Geneial Ex 
hibit when a deposit is made, is to ciedit cash and debit the 
bank, the debit entry coming undei the pioper bank if there 
is moie than one depositary 

In the practical operation of the Geneial Exhibit it is 
not absolutely necessaiy to give an entire line across the page 
to the entiy of the deposit each day foi the leason that the 
cash and bank columns aie m juxtaposition and figuies en- 
teied theieui aie self-evident of their put pose Hence a de- 
posit entry can be made on the same line with anothei entry 
of the same date, piovided this othei entry does not use the 
deposit column Nor, indeed, is it absolutely essential that 
eveiy entry on the line be of the same date, if the piopei date 
be intei lined immediately befoie or aftei the figuies of the 
amount of the deposit This suggestion is a depaituie from 
theoretically cori ect practice, and is only allowable as a meas- 
ui e of economy and when it does not tend towaid obscunty 
in any entry to even a slight degiee 

Theoretically the cash receipts sheets (Figuies 219) and 
the check legistei sheets (Figuie 220) should be footed and 
the footings be tiansfeired each day to the General Exhibit 
In piactice, however, the daily transfer is not usual except 
where the sheets involved are quite numerous 

Also, as a mattei of practice, when financial lepoits (Fig- 
uies 152 to 154) are made, the totals of those records which, 
theoretically, should go on the General Exhibit daily, but 
which in practice are not so entered until the end of the week 
or month, can be assumed to be entered, and, to make this 
effective, the pencil footings to date on such auxiliary records 
be added to the figuies that are actually on the General Ex- 
hibit In cases involving a large number of items this piac* 
tice is not feasible, and the General Exhibit must then each 
business day absoib the totals of all auxihaiy records that 
can be run on a daily basis 
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THE PRODUCTION REGISTER 

§ 300 Function of the Production Register 

Ihe Pioduction Registei (Figuies 31, 32) is 111 effect 
an exhibit of eveiy pioducing clepaitment, showing for each 
the total amount of material used and the total pioduction 
laboi costs In the case of laboi costs a compaiison can be 
made with the totals of the pioduction labor column of the pa)' 
roll (Figme 132), thus establishing the accuiacy of both 

It is sometimes advantageous to anange the ruling of the 
Pioduction Register so as to allow fiom three to six lines for 
each production ordei, on which its cost items may be pioperly 
posted It is usually bettei, howevei, paiticularly where time 
recoideis aie used, to collate all the charges for labor and 
for material upon a sheet specially ruled for the adding ma- 
chine, and entei them by totals on the Production Registei 
There will then be no entries on the Pioduction Register until 
the end of the current month or cost peiiod, save when, m the 
interim, costs are desired on the conclusion of some paiticulai 
order 

Even when “interim” costs are desiied it is not essential 
that the cost figures be entered on the Pioduction Register 
before the end of the month or cost period, as the results may 
be obtained equally well by the use of a memoianda sheet 
The Production Register is not designed for quick leference 
to the costs of particular older -numbers, but is intended pn- 
marily for the collating or assembling of the diffeient cost 
figuies into a complete whole, theieby seciumg a total of all 
orders in a particular department foi statistical and compara- 
tive purposes and for entry on the general books 

389 



39 ° 


SUBSIDIARY AND CONTROLLING ACCOUNTS 


§ 301 Debits of the Production Register 

Ihe debit chaiges of the Pioduction Registei should be 
enteied at the close of each month 01 cost period At this 
tune the cost caids which have accumulated undei the vaiious 
oulei numbeis during the penod, aie lemoved fiom the files 
of each depaitment One order numbei at a time is taken up 
and the respective caids foi finished parts, matenals, ma- 
chine time, laboi, and “tiansfei,” belonging to that oidei 
numbei aie, foi each depaitment, sepaiated into individual 
piles Then, with the exception of the transfei caids, each 
class is in turn totalled on the adding machine 

Foi this pui pose a laige sheet of paper piopeily piepaiea 
is nisei ted m the adding machine and the older number is 
typed or wntten at the head of the sheet The operator 
then takes the caids coming fiom the depaitment in which 
the paiticulai oidei numbei was put in woilc The finished 
paits cards are fust selected and the total money value which 
each card repiesents is listed upon the sheet undei the first 
column heading “Finished Parts ” The operator also shows 
upon the sheet wheie possible, the time clock numbei of the 
man who used the goods called foi by the card The column 
is totalled when all the finished paits caids have been listed, 
the footing showing the money value of the finished paits 
used 

The opeiator then pioceeds in like mannei to list the othei 
caids In the case of machine time 01 labor caids the opeia- 
toi will — if a “split” adding machine is used — list the woik- 
man’s clock number, the horns and minutes involved, and the 
money value of the time, the totals then showing the full 
time consumed on the particular older numbei and the money 
value of this time 

Having finished listing the data from the fiist depart- 
ment, the cards of the same order number in each succeed- 
ing department are treated in like manner, so that on the 
conclusion of the operation the adding machine sheets will 
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show all the prime departmental costs of a given shop ordei, 
giouped m one place and susceptible of a grand total if de- 
sned 

When all the cards of the vanous shop older numbers 
for the cost period have been listed, the totals for all the de- 
partments of each classification are entered in the proper 
columns of the Production Register on the lines devoted to 
the particular order number 

Diffused expense against each individual ordei in each 
department, as explained m § 187, is enteied in the pioper col- 
umn of the Production Register The total of the diffused 
expense column of each department must exactly aiticulate 
with the expense charge against that department 

All the debit columns of the Production Register must 
agiee with the equivalent debits m the synthetical accounts of 
the General Exhibit 

§ 302 Credits of the Production Register 

The credits of the Production Register cannot be proved 
by comparison with the entnes of the General Exhibit, as in 
the case of its debits, the General Exhibit containing no equiv- 
alent accounts 

Credit is given to “Goods in Process” in the Pioduction 
Registei when individual ordei s are completed To do this 
the total respective costs by departments, of finished paits, 
law mateual, machine time, direct labor, direct expense, and 
diffused expense, chaiged to such order number (see Figures 
25, 26), must be deteimined These seveial totals covering 
pei haps one 01 moie months aie then entered under the cor- 
responding credit columns of the Production Register, the 
individual totals thereafter being shown as an offsetting debit 
in one or another of the columns headed “Finished Paits,” 
“Finished Product,” “Other Departments,” or “Other Ac- 
counts,” accoidmg to the nature of the finished order 

The bookkeeper will get his monthly or periodical credit 
entiy for Goods m Process by means of a recapitulation sheet 
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made up fiom each monthly sheet of the Pioduction Register 
The offsetting debit will be taken fiom the tot ils of the chs- 
ti lbution columns The ‘ Othei Accounts ’ can eithei be se 
cmed by individual postings, oi the column maj be unlyzed 
and the totals foi each sepnate account be shown on the 
recapitulation sheet 

At the close of each month 01 penod, the net value of 
each older in piocess will be earned to the light-hand side 
of the sheet to the column headed “Value of Goods Still m 
Process” The giand total of such columns embiacing all 
depai trnents should exactly equal the net amount shown undei 
“Goods m Piocess” m the General Exhibit 

In cases wheie the Pioduction Registei is not piovided 
with distribution columns foi the classification of finished 
01 semi-finished pioduct, but all classes ot pioduct aie included 
m one column, such entry will have to be made upon the 
Geneial Exhibit fiom the ci edits as shown on the Pioduction 
Registei, which must, of necessity, be analyzed 

§ 303 Goods in Process Accounts 

The “Goods m Process” gioup of accounts (Geneial Ex 
hibit, Figuies 206, 210, or the Factoiy Exhibit, Figiucs 211, 
213, 217, 218) is peihaps the most impoitant gioup in the 
geneial plan of the cost system, if one can be classed as moie 
important than another wheie each and all aie necessaiy to 
the finding of actual costs They ai e the conti oiling accounts 
of the Geneial Exhibit, which both in theoiy and in fact “ar- 
ticulate” moie closely with the Pioduction Registei than do 
any other 1 ecoi ds 

A mistake m a goods m piocess account is moie serious 
than a mistake m almost any othei account, since it means a 
wrong cost computation on some paiticulai part of pioduct 
On the othei hand, the possibility of eiioi in the goods m pro- 
cess accounts is not as gieat as in some othei accounts, because 
primal ily of the greater care taken with these moie important 
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accounts and because the oiigm of entues is so neaily alike in 
both the Pioduction Registei and the Geneial Exhibit that a 
leady proof by balance is at hand 

Figmes 36 and 37 show a foim of lecoid foi legistenng 
only ci edits to goods in piocess This lecoid is used foi 
shoit-timc” product, 1 e , pioduct quickly made up It is in 
effect a combination of a “Cost of Pioduct" Registei and the 
01 din 11 y Pioduction Register On it is shown the cost of all 
goods made up foi or shipped fiom stock to customeis If 
the goods aie on hand their cost is enteied in the column 
headed “Finished Product, Ci " (kiguie 37), the offsetting 
debit going to ‘ Piofit and Loss (Cost of Goods Sold) ” 
Under this plan charges to goods 111 piocess aie not made 
m the Pioduction Register and aie not segiegated in material, 
laboi, and expense accounts at all, but aie treated by totals 
only — pay 1 oil mateual withdrawals, etc — and that in the 
Geneial Exhibit undei the Goods in Piocess Account 

As each separate oidei foi special pioduction is com- 
pleted the cost cards aie taken fiom the assembling files, aie 
added on an adding machine, and the total of elements ci edited 
to Goods in Piocess (Figuies 36, 37), the offsetting charge 
going to “Profit and Loss (Cost of Goods Sold)", 01, if it 
be goods manufactuied foi stock, to Finished Product 

Undei this plan it is not as easy to piove the accuiacy 
of orders m piocess as 111 the case of the plans previously des- 
cribed 

§ 304 Form of Production Register 

Figuies 31 to 34 show forms of the Pioduction Registei 
which can be used exactly as descnbed, 01, with which, it de- 
sucd, senes of slip sheets (Figtue 35) can be used foi each 
succeeding month after the fust The slip sheet plan is de 
suable in factones where ceitain oidei numbeis uin ovei a 
suies of months, as it saves rewntmg the descuptive data 
each month Also by the use of slip sheets a ready refer- 



394 


SUBSIDIARY AND CONTROLLING ACCOUNTS 


ence statement is at hand at all times for the figures of the 
given otdei n umbel 

The slip sheet is in -ill impoitant details similai to the 
mastei sheet — which is the punted page ot the Pioduction 
Registei — save that it can be ruled and punted foi use on 
both sides, wheieas the mastei sheet can be used on but one 
side owing to the mannei in which it is used with its slip 
sheets 

Figures 27 to 30 show a plan of Production Register to 
be used when the material is not issued in pi edetei mined quan- 
tities, but a ceitam amount is issued and the unissued por- 
tion ci edited back Under this plan the costs are posted fiom 
lequisitions, time repoits, etc , directly to the Pioduction Reg- 
ister Figuies 27 and 28 lepresent the face, and Figures 29 
and 30 the leveise of the sheets 

§ 305 The Production Analysis Key and the Analysis Sheet 

Figure 24 shows a pioduction analysis key sheet and 
Figures 25 and 26 an analysis sheet used in connection with 
the key sheet These aie employed where moie or less seciecy 
is desired concerning cost figures The fust foim, the Pro- 
duction Analysis Key, is a pnvate book to be kept in a lock 
binder by a confidential cleik This book shows the consecu- 
tive ordei numbers, a brief description of the Older, whom 
it is fot, and provides spaces for a recoicl of deliveries Each 
line of the book bears a punted numbei which coi responds 
with a line number on the analysis sheet 

The sheets of the Analysis Key aie numbei ed from one 
upwaid The analysis sheets are also given numbers — these 
numbers corresponding to those of the mastei sheet — as they 
are bi ought into use There may be almost any number of 
the analysis sheets to one key sheet, for the reason that the 
key sheet may represent either one month or a number of 
months, while a separate analysis sheet (corresponding to its 
master or key sheet) is required for each department for each 
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consecutive month Each analysis sheet, therefoie, also bears 
a piogressive lettei to show its month, together with the num- 
ber of the depaitment to which it belongs 

Thus, as lllustiatmg the use of the key and analysis 
sheets, the key or mastei sheet beanng the number 15 may 
have seveial months’ accumulations of analysis sheets in use 
Each of these analysis sheets will also bear the numbei 15 
to show the page of the Analysis Key to which it belongs, will 
bear its depaitment number, and m addition to this a piogies- 
sive lettei to indicate the month covered by the particulai slip 
sheet Thus, the sheets for depaitment 1 aie numbei ed and 
lettered foi the first month “la,” tor the second month “ib," 
etc, while the similai sheets foi depaitment 4 are numbered 
“4a,” “4b,” etc 

§ 306 Repair Orders 

In plants where a consideiable number of lepair paits are 
sold, lepan orders are usually quickly finished up and shipped, 
and it is quite unlikely that there will be many open 01 un- 
finished outers on a key sheet at the close of any month 01 pet- 
lod, except on a sheet that happens to have been staited bill 
a shoit time before the closing period If theie aie only a 
few unfinished orders on a key sheet at the end of a period, it 
is better to tiansfei these unfinished orders to a new key 
sheet lather than to keep alive the old sheet with its connected 
analysis sheets 

In the operation of this plan of Production Register it 
will be found expedient to confine certain of the sheets to 
repair orders, and certain othei sheets to stock ordeis (semi- 
finished product prepared for stock), and certain other sheets 
to finished product In this way each series of older numbers 
is kept consecutively without break except as between sheets 
Also the analysis sheets for orders, such as repairs, which 
are quickly filled, will soon be retired, while ordeis foi finished 
pioduct and othei s which require some time foi completion 
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can be c lined on the same sheet foi some two 01 tlnee months 
without change, if found expedient 

The mastei sheet shows the month in which it was stalled, 
and in the following space the month in which it was com- 
pleted These mastei sheets aie placed m the cuiient holder 
md aie subsequently filed m a tiansfei buidei by piogiessivc 
sheet numbers It will eventually lesult, theiefoie, that each 
senes of oidei numbcis will be pieseived senatum When 
any oidei numbei is earned fonvaid to a new sheet, the num- 
bei of the oiigmal sheet, 1 e, the sheet fiom which such an 
oidei numbei is foiw tided, is not shown on the new sheet foi 
the leison that the column headed ‘Date Oidei eel” will dis- 
close the fact that such oidei has been foi waided fiom another 
sheet and it is then a simple mattei to lefei to the seual lo- 
cation of such oidei numbei On the othei hand, when an 
oidei numbei is earned fonvaid fiom one sheet to anothei, 
the numbei of the second sheet is shown on the fiist sheet un- 
dei the column headed “Fonvaid to Sheet No ” 
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§ 307 General 

Ulusti ations of the more impoitant forms used m cost 
accounting aie presented in the following chapteis of Pait 
VIII Most of these foims have alieady been considered 
and wheie this is the case the numbeis of the sections in which 
they aie discussed follows the title of the form Wheie all 
necessaiy explanation of any foim has not alieady been given 
a bnef comment under the number of the paiticular foim will 
be found in the first part of the chapter of Pait VIII in which 
the foim appears 

Figures x to 9 inclusive of the foims of the piesent vol 
ume do not appeal in Pait VIII These foims and then le 
spective location are as follows 

Figure 1, Unabndged Chart, showing the classification 
of the accounts of a manufacturing business This 
chart will be found in the fiont of the present volume — 
between fly-leaves and covet — and is discussed in §§ 
294, 29$ 

Figure 2, Abridged Chart, showing the moie general re 
lations between the vanous accounts and between these 
accounts and the business This chait immediately pre 
cedes Chapter I of the piesent volume 

Figmes 3 and 4 aie chaits showing how production costs 
are built up, chait 3 showing the percentage of cost 
accruing as the product passes through the vauous 
departments, and chart 4 showing the composition 0/ 
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pioduction cost by cost elements Both these forms 
aie found m Chaptei XXI 

Figuie 5 is a chait of the estimate and text plan of cost 
finding, piesented in connection with Chapter XXIX 
Figuie 6 is a chait of the specific plan of cost finding, pre- 
sented in connection with Chaptei XXX 
Figuie 7 is a chait of the sold-hour plan of cost finding, 
presented in connection with Chaptei XXXI 
Figuie 8 is a chait of the list-pel centage plan of cost 
finding, piesented in connection with Chapter XXXII 
Figuie 9 is a chait of the machine-houi method of cost 
finding, piesented in connection with Chaptei XXXIII 

§ 308 Size of Foims 

The foims presented in Pait VIII of the piesent volume 
do not show then lelative sizes Wheie parts of a form are 
shown in sepaiate but 1 elated cuts, these paits are, as a rule, 
on the same scale, but othenvise the forms piesented have 
been repioduced regardless of relative sizes, the only end 
stuven for being the cleaiest possible piesentation of the foim 
within the available space 

For help in constructive work, a suggested size for the 
form is noted m each case below the foim itself, and this in 
connection with the cut should give a sufficient woikmg idea 
of the form 

§ 309 Use of Forms 

The majonty of the foims piesented m Pait VIII have 
been devised for special systems m paiticulai factones As a 
lule, a foim well adapted foi use undei the paiticulai cucum- 
stances for which it was devised, cannot be used under othei 
cucumstances without more or less adaptation It is obvious 
that the cost-finding plan must not be stretched to fit special 
forms, merely because these forms are at hand, but that the 
foims must be modified to meet the requirements of the sys- 
tem This will be found true with most of the foims shown 
m Part VIII The necessary changes may, however, be read- 
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jly made, the forms presented giving an effective basis tor such 
alterations In many cases, perhaps the only change will be 
the substitution of headings, or the addition or elimination of 
columns When once the method in which a particular form is 
used is clearly understood, its propel adaption to a particular 
system is a simple matter 

§ 310 Construction Details 

As a practical suggestion it may be said that if a few simple 
general rules as to color ruling are observed in the preparation 
of forms, their use will be much facilitated Thus where columns 
are grouped, the groups should be separated by rulings of dis- 
tinctive color, such as purple, or a triple ruling of red and blue 
Also the character of certain columns may be denoted by the 
color of their rulings Thus all columns for the entry of debits 
may be ruled with a double blue line at the left of the column 
and with a single blue line between dollars and cents and between 
hundreds and thousands In like manner all columns for 
credit entries may be ruled at the left-hand side with double 
red lines, and with red lines between dollars and cents and be- 
tween hundreds and thousands 

For columns in which the entries are neutral, being neither 
debit nor credit, such as reference numbers, weights, etc , the 
separating ruling should be green or some color other than blue 
or red 

If this practice is systematically followed, it is possible to 
tell at a glance without really looking at a column heading, 
whether an entry is being made in a debit or a credit column 
Moreover, on large folios it is much easier to follow down a 
certain column with the eye when this column is distinguished 
by a characteristic ruling as suggested 
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PRODUCTION ORDERS AND RECORDS 

§311 Comment on Forms of Chapter * 

Figuie 10 Stoics Oidei This is an oidei foi pails 
of semi-finished pioduct to be nncle up m advance foi stock 
01 to supply cunuit needs Its geneial foim is that of a tag 
upon which appeal the details of the goods to be made up 
This tag is attached 111 the oidmaiy way to one of the pieces 
of its lot and follows the job tlnough the vanous opeiations 

When the job is completed the goods aie inspected — 
usually by the foi email — and the inspectoi punches the cost- 
room coupon of the stoies order foim with an identifying 
punch The goods then go to the stock -keepei , who leceives 
them and lecords on the cost-room coupon the number of 
pieces he has received He then punches the coupon with Ins 
identifying punch, detaches the cost coupon, and turns it over 
to the cost department 

When once the cost coupon has been detached, woikmen 
aie not given credit foi any fuithei time shown against its 
job 01 shop Older (See also §§ 31, 56 ) 

Figuies 11 and 12 Indeterminate Oidei The puipose 
of this form is to recoid goods passing through one operation 
01 depaitment to another opeiation or depaitment It r 
employed more particularly when the work done is of a con- 
tinuous nature and when the number of pieces must be strictly 
accounted for Figure 11 shows the foim, and Figuie 12, 
which is its reverse side, shows the instructions to workmen 

* Comment la made here only when the form is not commented on fully in. the 
text of the volume Text references will he found immediately following the title 
of each form in f 312 
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tegaiding its use The piactice is to issue one mdeteiminate 
ordei blank each week, 01 oftenei if the blank is sooner filled 
up This is done foi the pui pose of keeping a close check 
on pioduction (See also § 31 ) 

Figuie 13 Gaiment Woikmg Oidei — with single cou- 
pon This form is used in wholesale tailoring, but the same 
idea may be employed to advantage in many othei lines of pio 
duction The numbei of oideis piovided foi on a page is en- 
tuely discretional In the foim shown each ordei lepresents 
a tlnee-piece suit Two-piece suits would be enteied on an- 
othei sheet or book of similar chai actenstics In use the foim 
is filled out in manifold, the caibon unpiession on an imper- 
forated sheet remaining intact m the binder as a mattei of 
peumnent recoid The pay coupon of this form is described 

m § 31 

Figuie 14 Garment Woikmg Order When the cou- 
pons of this form aie small, the employees equip themselves 
with a small but wide-necked bottle into which the coupons 
aie chopped as they aie clipped On the form as shown there 
is no method of identifying a given coupon with the corres 
ponding order numbei Where such identification is necessary 
it can be provided for by means of wider coupons, on the re- 
verse of which is printed in condensed style the following 
line of figures 

192837465564738291001928374655647382910ABCDEFG 
The lines on the different coupons must “legister” accu- 
lately, so that any paiticulai figure 111 one line is exactly ovei, 
or under the coriespondmg figure in every other line Then, 
with the use of a lulei, an ordei number of at least four figures 
can be indicated by di awing a single line at one operation 
through the desired figure on all the coupons, red ink being 
used preferably, so as not to obliterate the indicated figures 
Foi instance, the order number is 8943 Four red lines 
are then diawn down the entue length of the strip of cou- 
pons, indicating successively the figures crossed The letters 
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A to G show how othei distinguishing characters can be 
inseited on the coupon, to be used in the same mannei as the 
figuies 

Figuie 15 Cutting Oidei This foim is employed 
wheie usable sciap lesults, and is explained moie fully in 
§§31 and 90 As shown it is for use with lumbei, but the 
same pi maples entei into the cutting of many other kinds of 
material wheie the same geneial conditions prevail In some 
cases it is possible to deteimme and recoid 111 advance the 
amount of waste on each individual job Thus in the case of 
uppei stock foi shoes, theie is a device on the maiket foi 
calculating the minimum amount of leathei 01 dmarily 1 equn ed 
to cut such a number of pans of shoes of varying sizes and 
widths as shall be legisteied or “set” on the indicating mech- 
anism Where this device is used a cleik calculates each 01- 
dei m succession and lecoids the amount of the leathei to 
be issued to the cutter The cutter’s ability is then gauged by 
his record on the successive orders At times a cutter will do 
better than the machine “allowance,” while othei s will fre- 
quently lun behind the machine and need more than the in- 
dicated stock to fill out 01 deis 

Figuie 16 Mass Production Ordei The foim shown 
in Figuie 16 is adapted for use with paint, but the same idea 
is used 111 many othei lines of pioduction where a given ar- 
ticle may be put up in seveial diffeient sizes or shapes of con- 
tainer The foim is moie fully discussed m §§ 31 and 55 

Figure 17 Container Older This foim can be used foi 
any kind of pioduct or any kind of containers It is mote 
fully discussed m §§ 31, 32 and 55 

Figure 20 Production Ordei — standard parts This 
form of production order is usually in sets composed of a sheet 
for each department The date, pioduct, designating number, 
and quantity are put on all sheets simultaneously by means of 
carbons In some cases the schedule time for leaving each de 
partment is embodied in the form 
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Figure 23 Pioduction Oidei — standaid opeiations This 
foim is peculiaily adapted foi eithei time-woik or picce-woik 
under the machine-houi plan 

Figures 27 to 30 Pioduction Oidei Registu When 
this foim is used, all depaitments aie included in one folio, 
the left and light side of sheet bung lespectively the face 
ind level se side of the page Ihe foim is discussed at gieatei 
length 111 § 214 

It may be said 111 this connection that when loose-lc if 
sheets aic to be used in a bindei, a foim being spiead on two 
sides of the same sheet— face and leverse — such sheets must 
usually be woiked with other similai sheets so that the le- 
vel se side of one sheet forms the left-hand poiLion of a folio 
of whieh the face of the following sheet foims the light-hand 
poition Each sheet then becomes pait of a logically but not 
physically msepaiable lecord 

Figure 35 Slip Sheet — used m juxtaposition to the 
mastei sheet 111 Figures 33 and 34 These sheets aie used for 
the successive months during which then oideis are in pioeess 

Figuies 36 and 37 Individual Department Sheet — left 
and right side Used wheie ordeis do not ordinal lly lecpiue 
a long space of time for completion 
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Fig ii (Left) Indeterminate Ordei — Front (See §§ 31, 311 ) 

Fig 12 (Right) Indeterminate Order — Back Suggested size, 4"x6' 
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Fig 13 Garment Working Order (See §§ 31, 311 ) 
Suggested size, I3"x3 orders deep (15") 
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Fig 14 Garment Working Order — Operation Coupon (See §§ 31, 311 j 
Suggested size, 2"\4' 



THE KILBOURNE & JACOBS MFG CO 

LUMBER AND MILL WORKING OPDER 

DATF 

... m 

FOR 





THIS CARD MUST BE RETURNED WHEN ORDER 13 COMPLETED 
FILLED BY WORKMAN NO FOREMAN 


Fig 15 Wood Working Order (See §§ 31, 90, 311 ) 
Suggested size, 9 x A"x6" 










Fig 16b Bulk Paint Production Order — Bottom 
Suggested size, complete form, 4^"xi3^" 
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Fig 18a Steel Wheel Order — Top (See 31, 56) 
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Fig 18b Steel Wheel Order — Bottom Suggested size, 4"xi3j^" 
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A A SIMOMD a SON, MACHINE KNIVES DAYTON OHIO 
Before Starting Work Read Carefully 


Kind and Number 


Length 


Bevel 


Depth and Width Slot 


ORDER No 


MATERIAL 



Kind Number and Size 
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BH 


WOOD 


THIN IRON 


BAR STEEL 


SHEET STEEI 


REHNED 



Fig 19 Machine Knife Order (See §§ 31, 56) Suggested size, 8 "x7" 



Fig 20 Standard Parts Order (See §§ 31, 55, 311 ) Suggested size 4"x6" 


cc STOCK room Date 
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Fig 21 Printers’ Job Follower (See §§ 3 1 . 211, 212, 270) 
Suggested size, 7J4 "xiiJ4" 
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Fig 231 Standard Routine Machine Opuitmn Ordu — Uppei Fait 
(See 31, 203, 311 ) Sue below 



Fig 23b Standard Routine Machine Operation Order — Lower Fart 
Suggested size, complete foim, 4"xii" 
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Progressive Slip Sheet Letter 

Totals Enferedon Exhibit Folio PRODUCTION REGISTER Month of 
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Figs 25 and 26 Production Register Detail Sheet— Left and Right 
Halves (See §§ 271-276, also Ch XXXV) Suggested size, 
complete form, 26'xsi lines deep 
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Fic 27 Pioduction Older Register — Left Half of Left-Hand Pago 
(See §§ 214, 304 311, also Cli XXNV) 



Fig 28 Production Order Register — Right Half of Left Hand Pag' 
Suggested size complete page, 20”x40 lines 
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Fig 29 Production Order Register — Left Half of Right-Hand Pag< 
(See §§ 214, 304, 311 also Ch XXXV ) See Fig 30 for size 
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Fig 31 (Upper) and 32 (Lower) Production Register — Left and Right 
Half of Page (See § 304, also Ch XXXV) Suggested size, 
complete page, 26" X40 lines 
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actory Order Register Master Sheet — Right Half Suggested sizi 
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Fig 35a Factory Order Register, Slip Sheet-— Left Half (See §§ 304, 311) 



Fig 35b Factory Order Register, Slip Sheet— Right Half 
Suggested size, complete form I4"x4l lines 






422 


FORMS 



Fig 


36 PiodiKtion 
(See § 3 1 1 


Cost Register — Left Hilf 
dso Ch XWV) 



Fig 37 Production Cost Register — Right Half 
Suggested size, complete form, i8"x 4I lines 
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Figs 38 (Upper) 39 (Lower) Factory Order Register — Face and Reverse of Page. (See §§ 214 231 233) 

Suggested size I5"x36 lines 
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FORMS RELATING TO MATERIAL 

§313 Comment on Forms of Chapter 

The forms of the piesent dnptei aic those lehtmg clnect 
ly to mateml Othti foims Inning to do moie 01 less di- 
rectly with nnteiial will be found undci Eigmcs to 19, 
and 120 Pui chase analysis foims ait heated m a genei il 
way m § 51, miteinl lequisilion foims m ^ 52, 55 and 56, 
and mventoiy foims 111 §§ 1 199 and 235 

Figuies 63 to 65 Pui chase Aniljsis Punting If 
spiead over one folio in the usual way, the numbei of col- 
umns employed in this foim of Put chase Analysis would 
make a book of inconvenient size To avoid this the long 
and shoit leaf plan of book construction is usually employed, 
Figure 63 being the rnastei sheet, while Figuies 64 and 65 
aie lespectively the obveise and leverse of the slip sheet One 
slip sheet (1 tilings on both sides) goes with each mastei sheet 
(1 tilings on one side only) and the line nuiubeis on the master 
sheet indicate the conesponding line numbei on the co-01 - 
dmated slip sheet 

Figures 71 and 72 Stoies Withdiawal Repoits A 
form similar to that shown in Figui e 84 is usually employed 
111 conjunction with, and as a summamung medium foi, foims 
such as those shown m Figuies 71 and 72 

Figure 74 Bill of Matenal Foi a definite quantity of 
pioduct, the quantity of matenal 01 numbei of integrants 
necessary is determined by an analysis of one unit of the 

^Comment is made here only when the form is not commented on fully in the 
text of the volume Text references will he found immediately following the title 
of each form m § 314 
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pioducl and also by other presumably good and sufficient tests 
The foira is used to pass ciedit to the Stoies Account 01 to 
pieceding depaitments foi goods presumably used (§ 199) 
and also foi chaiging “Waste Stoies” with waste actually made 
and set aside for iutuie disposal (§53) 

Figuie 75 Bill of Matenal and Finished Paits — foi 
specific quantities Wheie this form is used it fiequently 
happens that “paits” have to be made to fill lequnements, 
and a foim similar to that of Figure 10 will be used in con 
junction with Figuie 75, as descnbed 111 the latter poition of 
§ 56 

Figiue 84 Summaiy of Matenal Issuances Used mam 
ly m conjunction with foims such as those of Figuies 71 and 
72 The tops of columns are left blank foi writing 111 the 
names 01 designations of commodities The columns aie also 
sepai ated into groups with space .foi indicating the stoie num- 
bei fiom whence goods were withdiawn, in oidei that each 
stoies account can be given its pioper ci edit for goods paited 
with The “Substitution” column is for tecoiding the excess 
cost involved where goods of a higher price have been issued 
111 lieu of those specified but not in stock A line acioss the 
entire sheet is devoted to each entiy, the columns being ai- 
langed for the segregation of items m each separate with- 
drawal repoit 

Figuies 87 and 88 Semi-finished Woilc 111 Piocess (left 
and right) A form of this charactei can be filled out 111 
the office (becoming what is known as a “papei mventoiy”) 
when used 111 conjunction with forms similai to Figuies 97, 
183 to 185 This is frequently done in intei 1m periods between 
legulai physical inventory times (See Figure 95 ) 
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§ 314 Forms Used in Connection with Material 



Fig 40 Request for Purchases (See § 37 ) Suggested size, 6j4"x6j4 
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D€€fr . for our need , our want map wait 

— — time no 

Bat* 190 Ortl DOj 

Hunk ©f tt)ts need wltf) care Co foresee a wed is good Baste makeib waste 

We need for * 

(fools as follow . — 


Bow soon wetted? 


01)1 Ultas 3u<tfe 
jour name upon *fji» 
spot I 


I 

ttjitiK u* wed 


Boar v^ r 01 )! Wise Judge — 

5a* (Do vendor before tills been at fauftf 

fjou) much of tlx Jood* named do we use? 

lUlj^t knowledge does tt>« buyer lack, as fo kind, cost, etc f 

Write wisely of all tbitws, mat ib« Buyer may be sf>rcwd and watchful 


It 

pave judged a* wisely as I may 


Fig 41 Request for Purchases Reproduction of fomi used by a 
prominent manufacturing concern 
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Figs 42 (Lower), 43 (Upper) Purchase Order Office File Copy 
and Supply House Copy (See §§ 38, 40, 41 ) Suggested size, 8 "x7" 
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FILL IN QUANTITIES DESCRIPTIVE. 

RECEIVED 



Figs 44 (Lower) and 45 (Upper) Purchase Orders — Purchase 
Department and Receiving Clerk Copies (See §§ 38, 40, 41 ) 
Suggested size, 8"x7" 
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44 14 9 ) Suggested size I 5 "xioo lines 
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Fig so (Lowei) Stock Ledger (See §§ 27 28, 39, 45-48 ) 


Suggested size xo"x30 lines 

Tig 51 (Upper) Malleable Castings Recoid (See §40) 


Suggested size 8"x2S lines 


28 
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Fig 52 Purchase Anahsis for Machine Builders — Left Half (See § S 1 ) For size see Fig 53 
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Purchase ^nahsis for Contractors (See § 5 1 ) Suggested size I5"x3i hnes 
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Figs 55 (Upper) 56 (Lower) Purchase Analysis Live Stock (See §51 ) Suggested size complete form, 22' X41 lines 
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Figs 59 (.Upper), 60 (Lower) Purchase Analysis Bnck Works (See § 51 ) Suggested size 22"x4i lines 












the: modern foundry co 
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Figs 61 (Upper) 62 (Lcn\er) Purchase Analysis Foundry (See § 51 ) Suggested size complete form, 22 mi lines 
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Figs 63 (Top), 64 (Middle), 63 (Bottom) Purchase Anahsis Printer’s Master Sheet and Slip Sheet (See § Si 
313) Suggested size, master sheet, 15 X31 lines, slip sheet 10J/ 'X31 lines 
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Fig 67 Material Requisitions Caid— Front (See §§ 55, 56) 
See size below 
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Fig 68 Material Requisitions Caid — Back Suggested size 4"x6 
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Fig 70 Requisition for Excess Material — Back Suggested size, 4"x6^ 
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M997 


SHUTTLEWORTH BROS CO 

Amsterdam n y 

Date 

Coat Department 

The following named 6oods have been withdrawn from 
the 5 to res indicated for use m The division of the WINDING 
DEPARTMENT shown above 

FOREMAN 



l 

I 




Fig 71 Stores Withdrawal Report Yarn (See §§ 56 313 ) 
Suggested size, 7'\n" 
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Fig 72 Stores Withdrawal Report Miscellaneous (See §§ 56, 313 ) Sug- 
gested size, 8 %"x5 J4" 









rORMS RELATING TO MATERIAL 


447 



— 

~i 

1 

□ 

71 

□ 

- 

n: 

r 

“ 

■ 

■ 

~ 

■ 

■ 

IV 

IB 

j 

I 



“ 

J 

= 

1 

: 

- 


L 

- 

0 

X 

1 

0 

w 

3 

£ 

‘ l 

Ci- 

ty 

O 

z 

9 

z 

fe 

U 

■ 


1 


1 

■ 

II 

m 



1 

1 

1 

1 

1 1 

■ 

1 






■ 





• 

■ 





1 

1 

II 

II 



1 

1 


1 

■ 

1 

1 




1 








1 



1 



1 

■1 

Si 


1 

1 


1 

1 

1 

1 

1 

1 



■ 


■ 

■ 

1 

■ 


■ 

■ 

J- 

(0 

J 

■ 





■ 

1 

1 


1 

1 

1 

1 

1 

|l 

■ 

1 

1 


1 

1 


■ 

■ 

■ 

■ 

1 

■ 

■ 






1 

1 




1 

1 

1 

1 

1 

1 




1 

1 






1 







1 



1 


1 


1 

1 

1 

1 

1 

1 



1 

1 

i 









I 

zz 

Ik 

1 

1 


1 



1 


1 



1 

1 

I 

I 




1 

1 

1 







1 


• 3 * 

< TS 

1 I 

0 M 

0 g 

£ il 

1 £ 

S 1 

S 5! 

U £9 

to 

0 s? 

* 1 

y s<=> 

E x * 

r v, 

0 0 

£ | 

• , ;l 

V c 

I 45 CO 

fc 

< u 

1 II 

0 = 's 

8 ^ t 

< £5 

1 1 

g * 

$ - 
£ * 

I! 


1 


1 


1 

1 


1 


1 

1 

1 

1 

1 




1 

1 

1 







1 


11 

SE 




1 



1 




1 

1 

1 

1 

1 

1 




1 

1 









z 

1 

§ 

U 

a 

m 

c 

a 

1 

» 

IU 

* 

a 

rn 

0 

Z 

<$■ 

rO 

< 

W 

_vJ 

io 

Z 

•a 

4) 

rf 

0 

u 

XJ 

in 

! 

c 

8 

t 

u 

s 

i 

* 



w> 

1 

X 

& 

y. 

ns 

'00 

O 

d 

iS 



-2 

15 

Z 

•0 

0 

! 

J5 

£ 

Ul 

z 

43 

r 

L- 

CD 

;| 

I 

Ji 

SI 

s 

s 

I 

U}' 

OS 

s 


tic 

0 

J3 

G 

in 



5 

a) 

3 

X 

X 

a r 
't 

c 

-f 

tz 

0 

! 

/ 

A 

3 

>» 

1 

-Q 

X 

L. 









»Bb 

B 

e 

s 

l 


s 

si 

j 

s 

i 

B 

B 

! 

s 

1 

IB 


! 

! 

B 

B 

B 

B 

B 

B 

B 

B 


E 

u 

J 

u 

g 

< 

Ik 

0 

u 

2 

1 

£ 

■a 

c 

LJ 

-J! 

O 

-C 

c 

u 

2* 

jA 

5 

*r 

i 

3 

Ft 

■ 

i 

c 

U 

a) 

5 

x 

? 

1 

3 

<1 

1 

0 

1 
0 
c 
u 
u 

& 

1 

1 

i 

1 

u ' 
.8 

i n 
X 

0 

% 

! ^ 
« 
'oq 

TJ 

>: 

<u 

s 

0 

1 

0 

5 

"5 

2 

I 

i 

• 

: 

1 

<r> 

i 

CO 

<0 

ri 

JJ 

m 

§ 

CQ 

8 

% 

y 

nj 

«* 

ul 

£ 

a> 

sc 

u 

2 

CD 



u> 

c 

Z> 

X 

£ 

0 

T3 

D 

O 

X. 

£ 


X 

0 

0 

x 

5 

a 

£ 

X 

0 
% 

1 

5 

8 

■S 

Ul 

<U 

X 

u 

0 

-1 

rt 

X 

^0 

i 


X 

-l 

| 


0 

u 

e 

X 

0 

0 

-J 

ft 

<3 

D 



2: 

3 

s 

1 


1 

rn 

0 

1 


1 

1 

I 

I 

1 

I 

1 

1 

I 

I 


1 

1 

I 

j 

I 



1 

I 

K 

2 


Oi 

CO 


Fig 73 Stores Withdrawal Report Hardware (See §56) Suggested 

size 8"xi2" 
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Fig 75 Bill of Material Machinery (See §§ 55, 56 , 313 ) Suggested size, 8 x26 lines 
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Fig 77 Semi-finished Goods Card — Back Suggested size, 4"x64a 
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Fig 78 Semifinished Goods Card — Front (See §§ 5S» 56 ) 

See size below 
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Fig 79 Semi-finished Goods Card — Back Suggested size, 
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Tig 8o (Upper) Summary of Parts Received, (See § 56 ) 
_ Suggested size, 7'x8" 

Tig 8i (Lower) Material Coupon Summary (See § 56 ) 
Suggested size, 7"x8" 
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ROCK ISLAND PLOW COMPANY 

Cost Department — Date 10 — 

I hand you herewith the following named Requisition^ fio n 

Department Stores Department 
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ROCK ISLAND PLOW COMPANY 


DEPARTMENT. 


Date_ 


The Coat Dep t were this da > given filled Requisitions from 

Department Stores Department 

: - Storekeeper 


Date 


| form Symbol Account No 


h 1 Jjl OrderNo 


The Requisitions listed hereon were 
duly received for the Cost Dept by 


Fig 82 (Upper) Summary of Requisitions — Original (See § 56 ) 
Fig 83 (Lower) Carbon Copy Form foi Summary of Requisitions 
Suggested size, 7"x8" 
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Fig 84 Summary of Material Issuances (See § 313 ) Suggested size, 

i8"x 40 lines 
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Tigs 87 (Lower) 88 (Upper) Inventory of Work in Progress (See §§ 235, 313 Suggested size 24"x4i lines 
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Figs Sg (Upper) 90 (Lover) Inventory of Shoe Leather-Face and Reverse of Page (See § 23s ) 
v Suggested size 14 
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IG 91 Inventory Simple Form (See § 235 ) Suggested size 11 'X31 lines 
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Fig 95 Inventory Time Schedule (See § 235 ) 



CHAPTER XXXIX 


FORMS RELATING TO LABOR 

§315 Comment on Forms of Chapter *■ 

Forms relating moie 01 less dnectly to laboi, but not 
included in the piesent chaptei, will be found under Figures 
13 to 15 (§ 90), 22 and 23 Chapters VIII to X treat gener- 
ally of the labor lecoids Mechanically lecoided time le- 
poits are tieated in a geneial way in §§ 60 to 63, and 66 Time 
lepoits — hand written or indicated — are tieated generally in 
§§ 59 to 68 

Figures 96, 97 Time Work on Specific Orders — obveise 
and reverse This foim is one that may be used both for pay 
pui poses and foi applying the laboi cost against the propel or- 
der number All beginnings, endings, interruptions, resump- 
tions, 01 other designations foi the stopping and starting of 
woik, can be lecorded on this form dui mg the two weeks 
which constitute a given pay penod The three sets of “on 
and off” are respectively for morning, afternoon, and oveitime, 
or mtei 1 uptions 

Figure hi Plan Number Assignment Caid When sev- 
eral diffeient plans of time leportmg and cost finding are em- 
ployed m the same plant, it usually becomes necessary to 
advise each individual workman as to the requirements of 
time repotting This is desirable m older that he may not be 
confused or misled by mistaken information given him by his 
fellow woikmen Figure m is used for this purpose 

•Comment is made here only when the form is not commented on fully In the 
text of the volume Text references will be found immediately following the title 
of each form in § 316 
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ITgitic IT— Request ioi Piepaiul Time Cauls Wheie 
time c tids me nitelunie illy nunibcicd m id\ mee of use, with 

the employees nunibei md me ilso punted with lus mmo 

by meins of a speei il device foi the pm pose — it is nccessaiy 
to make piepai ition suiheientl) lu the id to pieient delays 
tiom laek of ends 11ns is aeeoniplished by lnvmg each de 
pntment eleik (oi peison lnndling shop uideis) mtieipate his 
needs is to quantity and loan of caid ( N, “O, ’ “P,” “Q/ 
“R ’ being foim symbols m the lllustiationj toi eaeh woikman 
in some eases woikmen may use but one caul foi the 
penoel, while m uiliei eases thiee 01 fom dozen eaids may be 
used dm mg the same pciiod, dtpending entncly upon the 
el iss of woi k t tell pailieulu woikni m is on- — lLems which the 
eleik must take into eonsidei atiou m miking out lus oidei 
lie must also take into eonsidei ation the st ibiliLy oi the woik- 
men and not oidei too many eaids im men likely to chop out 
Oeeis aie not wasted, liowevu, as an mtei changeable lubbei 
stamp of heaviei type tlnn the ongmal ltnpiession, can be 
used to oblitei ite the fii st 1 eeoi d 

Figure 1 15 Job Ticket — toi one day only This pai- 
ticulai foun lists laboi, machine time, and expense constant 
sepai ately, thus entailing several mathematical calculations 
Two legislations in one day aie possible with this toim 
Foi instance, on the fust legisti ation “On” time is cnteied 
untlei 'Begun", and “Ofl” time is cnteied unclci Tntcmipt- 
ed ’ , on the second legislation “On 1 time is cnteied undei 
“Resumed”, and “Otf ’ time is enteied undei “Unfinished” 
(foi day), 01 undei “Opctnlion finished,” 01 “Job himshed, ’ 
as the case may be Wheie a job is unfinished at the end ot 
the day, the “Oft ’ 01 stopping time is put undei “Unfinished” 
and the next day’s time is shown undei “On,” as “Continued ” 
Figure 1 16 Job Ticket — foi one day only Time on 
this ticket is indicated by a check maik in one or another of 
the fifteen minutes’ petiod sections It is possible to recoid 
on it one 01 moie mtemiptions of quarter hours or longer 
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dilution On this foim new jobs which have just been begun 
me indicated by a cinss milked in the space shown undei 
‘ Date ” 

Figuie 1 18 Daily Time Rtpoit — woik on piocess goods 
On this lcpoit time is indie itcd decimally and the piocess 
is indicated by symbols In calculating elapsed time, the num- 
bei of units indicated at the staitmg of a given job is sub- 
ti acted fiom the numbei of units indicated at the finish of 
the job, and the remaindei is multiplied bv six (the numbei 
of minutes in one unit) to find the total number of minutes 
elapsed 

Figuie 1 19 Laboi md Machine Time Recoid This 
lecoid co\cis possible intei mptions — of not less than a quai- 
ter of an houi — thioughout a twelvc-houi day and foi seven 
consecutive days The dual time indications aie made by 
checks against the column lines indicating the nearest quarter- 
lioui penod to the starting and stopping times lespectively In 
the foim shown, the full hours and the half horns are in 
cheated, but the quaitei and three-quaiter hours aie not in- 
dicated foi lack of space 

Figuie 122 Daily Time Report Used for numetous 
jobs of a piocess natuie Fiecjuently foi ms of this kind are 
used wheie the men’s hands aie 111 such condition that the foim 
cannot be handled without iiijuiy unless piotected m some 
way I11 such cases the foim may be 1 oiled lound a wooden 
platen with knobs at the end by which it can be turned This 
platen is enclosed 111 a box with a top made of two glass panes 
or plates, so sepmated that the wilting line is uncoveied while 
the lest of the form is completely piotected This arrange- 
ment pieseives the foim m good condition and also piecludes 
the necessity of a desk, the “bo^ed” form being fastened to the 
wall The platen can be turned backward or foi ward at will 

Figures 124 and 125 Weekly Machine Time Report 
(obveise and leveise)- — with coupons specifically ai ranged 
foi each day This foim is particularly applicable to the 


30 
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machine-lioui plm (Ch ipteis XXIII to XXVII) wheie ma 
chines aie aiiangcd in indiistn ll euitus and all engaged 111 
smnlai woik lhc foim is punted on lmnilh catdboard and 
is fuithu pi tp uul !oi use by me ms of a munbeiing stamp 
with which the mdiudual lmelune numhci is stamped on the 
stub and on e\ciy coupon ol the eaid The first stub of the 
lepoit is detached and 1 clamed in a caid tiay m the cost de 
paitment foi identification pm poses Being slightly lughei 
than the coupons (when detached) it acts as a guide for them 
when they aie filed in the caid index The “Satmday” cou- 
pon is punched with a hole, enabling the entire card to be 
hung up on a convenient hook The coupons aie detached 
from day to day and turnedjin, giving a report of the day’s 
production, togethei with a icpoit of any idle time and time 
spent on piepaiatoiy woik 



FORMS RELATING TO LABOR 


467 


§ 316 Forms Used in Connection with Labor 



Fig 96 Time Work on Specific Order — Front See size below 
(See § 315. also Chs VIII, XXVI) 



Fig 97 Time Woik on Specific Order — Back Suggested size, 3^"x7" 


ENTERED PRODUCTION REGISTER 
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I ir 98 In mil Out C ml Ilipoit of Work Done (Sit Clis VIII \XVI ) 
Suggested si/t, 4' \0J/ ' 



I'ig 99 Stirt mil Stop Card (Set Clis VIII WVI ) 
Suggested si/t bX-Is* 




Fio 100 Start and Stop Card One Job Suggested size, 2j4"xS‘ 


Name 

















PRESS ROOM 
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Fig ioi Start and Stop Cud Ten Jobs (See Chs VIII, XXVI) 
Suggested size, 4"xio" 



Fig 102 Start and Stop Card Written Distribution 
(See Chs VIII, XXVI ) Suggested size, 2 %"x 7 " 



Foreman 
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Tig 104 lime St imp Cird One Job— Fiont (See Chs VIII, XXVI) 

See si/e below 



Fig 105 Time Stamp Card One Job — Back Suggested size, 3"x6' 


Correct 
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Fig 107 Time Stamp Card Ten Jobs — Back Suggested size, 4"x6' 


FOOTINGS FORWARD H fl COVER) 
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Fig 109 (Left) Elapsed Time Card Machine and Operator 
(See Chs VIII, XXVI ) Suggested sue, 5"x3" 

Fig iio (Right) Elapsed Tune Impression Press-Room 
(See Chs VIII, XXVI ) Suggested size, 5"x 3 " 
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Time Recording Assignment Card 


time: plan no 4 


Name. 


Beginning with - 


your TIME RECORDING CLOCK NUMBER will be - 
on Clock No 5 which 15 located at TOWER 


You will ring in and out morning noon and night and any 
other time on a card this size and color and known as Form P if 
you are working time work or on a green card simi Ur iothls card 
and known as form 0 if you are working piece work There is no 
difference m fha printing of tAe two cards except the space on 
Form O for piecework job numbers and for premium earnings 
You will take care tosee that the numbers ot all the men in 
your crew are recorded on the back of your job card; am saions 
of suc-h numbers willonly cause delays and will avail you nothing - 
but will show upon the office records as n«gJlg°nc<2on yourpart 
in not detecting such omissions The men loyourcrew each have 
their individual instructions and they will not have toringonaach 
individual job as you are required to do 


A card bearing your numbeq also the number of the order you 
are to w rken wlllbeprepar d by mo and will be given to you for 
each job you are set at when yeru arc about to start on a job you 
will immediately proceed to your Time Recording Clock and ring 
On the job depositing the card m the In rack When you cease 
Work on the job at noon at night or at any other time you will 
remove the card from the In rack register the time upon it 
and place if in the Out rack, provided you expect to eo»vt|mie on 
-the job upon your nextreturrij if the job isfimshed or temporarily 
suspended you will deposit it m the Jobs Finished box or in the 
Temporarily Suspended box as the case may be, and report 
tom© or to my clerk for a new Job Card 

Upon your arrival at the works ready for work m the morning 
afternoon o atari/ Other time, you will remove your current 
job card from the Out rack register your time upon It and place 
ft in the In rack 

Your earnings for each two weeks are computed upon such cards 
as you record your time on and your pay envelope made therefrorn, 
and you therefore are cautioned against fai lura to register as 
the Company will pay you for only auch time as you are 
registered as being on duty 


Approved 


Foreman 


Supf 


Fig hi Plan Number Assignment Card (See § 313) 
Suggested size, 3 ?4"x7" 
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Tig 112 Request for Prtpired lime Cards ( See §§ 265, 31S ) 
Suggested size, 5"x8" 


I HAVE THIS DAY WORKED ON JOBS AS FOLLOWS 


Order 

No 

Machine 

No 


HC 

M 

Work Done 

Leave this 

Bl \nk 










... 
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Fig 113 Job Report Form for Reverse of any Clock Card 
(See Chs VIII, XXVI ) Suggested size, 3HW 
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Fig i 14 Departmental Report Form for Reverse of any Clock Card 
(See Chs VIII, XXVI ) Suggested size, 4"^" 


MILLER DuBRUL & PETERS MFG CO 


JOB T/CJKET 


ManNo Name Date 

She? Prefer Ab Jot>Ab Macti No r 

Operation Name of Piece 


No Ft 5 to Jot Pcs Finished this Ticket Rejected 


TIME 

KCBE5 , 8%ii 

WAGES 

MCH RATE 

BURDEN 

total 


□ 



□ 



□ 



BEGUN 


— ON — 

CONTINUED 


RESUMED 


1 orr 

| umm/tED 

INTERRUPTED 

OPERAT/ONP/N 

JOB FIN 









REMARKS 


Fig its Job Ticket for One Day Time Written (See § 31s, also 
Chs VIII, XXVI) Suggested size, 6 "x 4 " 
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Fig 117 Daily lime Report Time Written on Coupons 
(See § 212, also Chs VIII, XXVI ) Suggested size, sW 


MtXtNS 
















THE BUSY BEE CANDY KITCHEN CO 

Cake Dept 

DAILY TIME SHEET 


Name 


UNITS TIME 


0 600 
I 606 


NAME OF GOODS 


a 648 

9 654 

10 700 


li 

506 

12 

512 

13 

518 

14 

524 

15 

530 

16 

536 

17 

542 

18 

548 

19 

554 

20 

0 

0 


M Mixing 

T Trimming 

L Layingout 

S Setting together 

B Baking 

1 Icing 

P Packing 

C Cutting 

W Wrapping 


Fig ii8 Daily Time Report Time Indicated Decimally 
(.See § 315, also Chs VIII, TXVI ) Suggested size, 3j4"xi5' 
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Fir ng (Lower) Job Ticket for Week Time Indicated (See § 315 > 
also Chs VIII, XXVI ) Suggested size, 6 "xSRT 
Fig I2o (Upper) Daily Time Report Time Written (See Chs VIII, 
XXVI ) Suggested size, g"x 6 " 
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Fig 121 Daily Piece Work Report (See § 215, also Chs VIII, XXVI ) 
Suggested size, ii"x8^2" 
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Fig 122 Daily Time Report Time Written (See § 315 also Cbs VIII XXVI.) Suggested size 14' \S}- 
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Creeling 
Single Stutter 
Double-Stuffer 
3 ply -Stuffer 
Fine chain 
Changing frames 

Tying inframes 
Remarks 


creeling 

Single Stutter „ 
Double Stutter 
3ply Stutter 
Fme chain ' 
Chang ingframes. 
Tying mTrames . 
Remarks 


Drawing Up _ 
) piecing Back _ 
Slipping 
Samples _ 
Cutting oUfcands_ 
Tying m cards _ 
Putting inhectdles. 


Drawing Up Tim* 

Piecing Ba«iK 

Slipping n 

Samples v 

Cutlintf outc&rd s *» 

Tying m cards „ 

Putting mheddlas i> 




Fig I 2S Weekly Machine Time Report Preparation— Back 
Suggested size, $"* 13 " 
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Fig 126 (Smaller) Premium Earnings Card (See §§ 32,35 36) 
Suggested size, 5"x3" 

Fig 127 (Larger) Piece Work Record for Premium Docks (See §74) 
Suggested size, n"x8 l /i" 
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Fig 128 Time-Keeper’s Sheet (By Ordei Numbers ) (See §§ 61, 215, 269 
Suggested size, I4"x8 y 2 " 
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Fig 129 Time Keeper’s Sheet (By Processes ) (See §§ 6i, 215, 244 269 ) 
Suggested size, ii"x8J4" 
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Fig 130 Summary of Productive and Non-Productive Hours (See §§ 
217, 218 ) Suggested size n"x8^" 





















Fig 132 Pay Roll Form Segregating Columns (See 
Suggested size i5"x42 lines 


68, 270 ) 







CHAP 1 ER XL 


FORMS RELATING TO EXPENSE 

§ 317 Comment on Forms of Chapter 1 

Figtues 133 and 1 3 p Intciest Tables — foi amving at 
cost of cai lying pioduct O11 this foim the value of goods 
consumed 111 an entne yeai is shown in the column at the 
evticme left of each clnit The figuies at the top — for pm- 
poses of calcuhtion — lepicscnt the numbei of times cltuing 
the yeai that goods might possibly be made up, in oidei to 
maintain a sufficient stock on hand The pm pose of the cliait 
is to assist in determining the numbei of tunes the goods 
should be made up foi the greatest economy — pioduction cost 
and mteiest chaiges on the investment in these goods being 
consideied The mteiest cost of canymg goods when made 
up but once a year, is shown in the column headed “1 ” In 
obtaining the amounts shown in this column, it is supposed 
that there will be a fan ly even use of the goods throughout 
the yeai and that theiefoie the aveiaged time of carrying the 
entne investment will be six months 

When the amount of mteiest on the investment is de- 
fined foi 11101 e than one 1 eplemshment dunng the yeai, find 
the lectangle foimed by the intei section of the line lepie- 
sentmg the total value of the yeaily pioduction, with the col- 
umn lepiesentmg the numbei of tunes stock is teplenished dur- 
ing the yeai Observing the oblique lines passing downwaid 
from left to right across the foim, select the one which 
crosses neatest to the uppei left-hand corner of the selected 

•Comment is made here only when the form is not commented on fully m the text 
of the volume Text references will be found immediately following the title of each 
form In § 318 
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rectangle, and follow it with the eye to the amount shown 
at the light-hand (lower) end of the line If the oblique line 
exactly intei sects the upper left-hand coinei of the selected 
lectangle, this amount will be the intei est desned If the 
oblique line intersects the selected rectangle on its left side 
any whei e below the upper left-hand coi ner, then a subti action 
must be made fiom the indicated amount, but if the inter- 
section is to the light of the upper left-hand corner, then an 
addition must be made to it These calculations may be men- 
tally arrived at by considenng the values of the next adjoin- 
ing base figures and taking a propoitionate value between 
the two 

Figuic 135 Curve Sheet — showing point of most piofit- 
able pioduction As quantities increase, pioduction costs us- 
ually deciease If earned too fai, howevei, othei factois 
come into play which giadually diminish the appai ent saving 
from inci eased pioduction and eventually tuin it into a loss 
One of the first of these to be considered is intei est on the 
investment in pioduct Figuie 135 lllustiates a use of 01 di- 
naiy cross-hatched papei to giaphically show the reduction 
111 cost per unit of production as quantity is mci eased, and to 
also show the inci easing intei est on investment as the amount 
“tied up” in pioduct increases with quantity 

The form is self-explanatory From the example shown 
it appears that fiom the standpoint of these two tactois only, 
a supply of product should be made up sufficient to last two 
>ears and a half This may, however, be much modified by 
other factors which necessanly entei in Thus the cost of 
storage foi such a period may be a very material item patterns 
may change, or demand fall off, or ceitam classes of pioduct 
suff ei from detenoiation 

The curve sheet may fiequently be used to advantage m 
recoiding cost variations fiom othei causes than quantity and 
interest charges, particularly where these aie to be pre- 
sented to those who wish to know the facts but who do not 
understand nor care to go into the minute detail on which 
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these a mations depend In such cases, the cunt line of a 
chait bungs the desued I acts simply to view, telling the 
stoiy lai moic eonusi.lv uicl lmubh thm could be done with 
avoids 

Figuies 136 to 1158 Summny of Expense Imoices — 
with columns ioi scgi egatmg the \ muus classes of items 
(See § 94 ) Hie “lotal Amount column of a ioim of this 
chaiactei is usually nude to aiticulate with a conti oiling ac- 
count (Sec Fait VII ) 

Figuies 130 and 1 (.o Vnulvsis Sheet fm Commcicial 
Costs (See ^ 94 ) This sheet is in eltect a numbci of small 
Icrlgei accounts md is h mdlcd pi icticalh as a lcdgci 

Figtue l 1.3 l)c]nitmcnl il F \pensc Disti lluition Sheet — 
fni diffusing expense huulen o\ci nidus pissing 01 passed 
thiough 1 given dcpailmenl (^ 04 ) The dilLusion featuies 
of this foim aic also embodied m Figuies .23 31, 34 33, 37, 
and 39 
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318 Forms Used in Connection with Expense 



Fig 133 Interest Calculating Table — $5 to $580 (See § 317) 
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Fig 134 Interest Calculating Table — $600 to $18,500 (See § 317 ) 
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Fig 135 Production Curve Sheet (See §317) 



496 


FORMS 





FORMS RELATING TO EXPENSE 


497 









FORMS 


ms 

UBH 

ShShubBI! 




!BiSI 






■■■Him mi i 


■■■■■■■■■■■■■ 






■■■■■■■■■■■■■ 



s 


imiiimmi 

I 4 r 411 ' 

■■■liiiiiiiiMii 

llllllllllllll 

iiiiiiiiiiiiiii 

■■■■■■lHHHli 

llllllllllllll 

lllllllllllll 

■iiiiiiiiiihI 

■■■■■■■■■■■■■ 

iiiiiBi 

iiimiiiimi 

■■■■■iiiiiiiii 

I III IIIIIIIII I 

llllllllllllll 

lllllllllllllll 

llllllllllllll I 

Eiiiiiiiviiiiiil 


Fig 141 Analysis Sheet Manufacturing Expense (See §§ 94 , 210 ) Suggested size 14' 








Fig 142 Expense Segregating Sheet Over Departments (See §§ 94* t6i ) Suggested size 14 x8j 
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CHAPTER XLI 


REPORTS 

§319 Comment on Forms of Chapter- 1 

Figuie 145 Steel Castings Repoit — by heat numbeis 
This form is usually made out by the cleaning-ioom f 01 email 
01 his clerk In the column headed “Class” the castings aie 
classified m accordance with the table appealing in the uppei 
left-hand poition of the foim When, 111 the cleaning 100m, 
castings are found to be woithless, they aie enteied by cast- 
ing number — the weight being shown undei the “Sciap” col- 
umn — so that all product may be piopeily accounted foi in 
other recoids 

Figure 146 Iron Foundiy Castings Report This foim 
is employed to leport castings made Its headings show 
cleaily the manner of its use It will be noted that it pio- 
vides foi a full report of any castings which have been re- 
poited out as good, but which later are found defective and 
aie returned or rejected 

Figure 147 Iron Foundry Flask Card — showing cast- 
ings poured This form is made out by the moulder and shows 
the pattern number of everything included in the flask, also 
the length of tune spent on the single casting or the group 
as the case may be This form remains attached to the flask — - 
tacked on wooden flasks, 01 held in a special container if the 
flask be of metal When the flask is poured, the card is lifted 
and turned into the foundry office as a positive record of the 
castings poured 

Figure 148 Defective Castings Ticket This is a sun- 

•Comment is made here only when the form is not commented on fully m the text 
of the volume Text references will be found immediately following the title of each 
form in 8 320 



502 


TORMS 


pie form foi turning back rejected castings, eithei before or 
ittei such castings hive left the foundty 

Figuie 150 Daily Repoit of Building Constiuction On 
the left hand side of this foim the superintendent 01 his clerk 
lecoids any nnterial leceived on the “job ’ so that the invoices 
may be piomptly and propeily checked foi payment The 
light-hand side piovides foi a lepoit on the piogiess of the 
woik, togethei with the matenal md liboi cost of same 
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§ 320 Forms of Reports 



Fig 144. Paper Mill Report Mass Product Suggested size, 7"x8" 









Fig 145 (Upper) Steel Castings Made (See § 319 ) 
Suggested size, 8"xi2" 

Fig 146 (Lower) Gray Iron Castings Made (See § 319 ) 
Suggested size, 8"xi2" 
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FOUNDRY FLASK CARD 

Moulder’s Name No . 

Time Began Time Finished 


No Made 

Casting No 

■mm 

Leave this blank 
































N B - When casting 15 poured this card must be taken up and taken to office 


Tig 147 Tounchy Fhsk Caid (See § 319) Suggested size, 4/"\2}i" 


DEFECTIVE 

QUANTITY 

PATTERN NO 

ORDER NO 

CASTING 




TICKET 





PART 


DEFECTS 


STATE OF COMPLETION 


DATE 


APPROVED BY 


Fig 148 Defective Castings Ticket (See §319) Suggested size, 5"x3‘ 
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THE MARION STEAM SHOVEL COMPANY 

REPORT OF DEFECTIVE WORK 


IDENTIFICATION 






Workman No -Department Ho — 

. . .Order No 

Fbi em*m 


CAUSE _ , . 

1 lmp« f t Mafe. I 5 Improp V td 

2 Imp© fe I Pa t 6 Imp P rly l »id ff 

3 Br ken 7 Sp ltd in M ch n nrf 

Blow Hoi B Bad P He n 


DISPOSITION OF THE GOODS 

Del vered to. Date 


I ihcCost Dep^ Imcttllr F mah d ParlsCt t 
O der Number to h h ftale I Material Cr 4 

Labor ale $ a vc been chi fled Mack np T me C 4 

II be (J ven c ed ♦ *3 par Lab Cr $ 

amounts si own Expon c <- 4 




5uf\p Account Dr $_ 
iE prn^e I; S_ 
Qss Oan jo Or 4 


THE MARION STEAM 5H0VEL COMPANY REPORT OF DEFECTIVE WORK 



Fig 149 Defective Work Report (See §§ S 4 > T 53 > 268) 
Suggested si7e, 7"x654" 







Fig iso Daily Report for Building Construction (See §319) Suggested size Il"x6 
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Fig 151 Periodical Summarj of Production Open Order Suggebted size 12 xb 
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CHAPTER XLII 


FORMS FOR RECORDING COSTS 

§321 Comment on Forms of Chapter f 

Figuies 159 to 1 61 Detailed Cost Record — by elements 
and mtegiants The fust page of this lecoul is descnptive 
the second page details by depaitments, and the third page 
summatizes by cost elements (See §§ 228, 230 ) Recoids 
of this chaiactei aie usually made up for ai tides of product 
which aie moie 01 less standard The recoid foi a given at- 
ticle often spreads over a numbei of sheets These aie per- 
manently fastened together, and the whole becomes an ana- 
lyzed and smnmanzed production cost record of the article — 
a valuable document when pioperly filled out Labor costs may 
be enteied on this recoid fiom a form similai to that shown 
in Figures 182 and 183 

Figures 162 to 164 Specification and Cost Sheet The 
fust page of this form is descriptive and is also a record of 
matenal costs, the second page is a recoid of labor costs and 
of buiden, and the thud page summanzes undei dates and by 
elements This form resembles the preceding form in some 
of its featuies Theie is a material difference, however, in 
the fact that the piesent form ignoies specific opeiations and 
tieats altogether with the physical production elements for the 
depaitment or the plant as a whole Data from material and 
labor cards can be posted direct to this foim, which is not the 
case with the preceding form — save as to entries fiom forms 
similar to that shown m Figure 182 — as it is a summary of 

•Comment is made here only when the form is not commented on fully m the text 
of the volume Text references will be found immediately following the title of each 
form in ft 322 
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costs taken iiom olhu cost collating lecouls Ihe piesent 
tonn piesuits tot Us 01 summiues as oi dittucnt dates (in 
the case ot lndctcimmatc 01 dels) while the piecedmg foim 
gi\ cs its summaiies is of one date only 

Figuies 163 to 168 SumnnM ot Costs 1 >\ Opeiations — 
mespeetne of depai tments 11ns foim tan be used 111 con- 
nection with Figures 160 and 170 

Figuies i6q and 170 Companson ot Costs (obveise and 
level se) — companson by opeiations and summuiy by depai t- 
ments (See § 277 ) Summaiized costs can be taken ftom 
Figuies 163 to 16S toi use on tins compuison sheet 

Figuies 176 and 177 Fiocess Cost Summaiy Used 
when the same operation is applied to physically diffeient 
shapes 01 paits on a unit basis Figme 177 — teveise of Fig- 
me 176 — is a lecoid of matenal 01 puls woiked on The 
posting references in this foim conespond with those of Figme 
162 so fai as matenal is concerned 

Figure 178 Machine-Time Summaiy Foui -week lecoid 
of pieparation, idle and active time, and pioduction of in- 
dividual machines in an mdustnal centei Cost applied to 
pioduction on a machine-liom basis (See Sj§ 238, 274 ) 

Two columns might be added to the left side of this form 
for showing respectively the loom (01 machine) numbei and 
the number of the week As the foi m is shown, the week num- 
bei s and the loom (oi machine) numbcis aie 111 each case 
supposedly to he wnllen 01 stamped just to the left of the 
triple line m the zones 01 lines pi epai ed for footings 

Figure 179 Machine- lime Recoid — by days foi one 
month Shows pieparation, idle and active time and pioduc- 
tion of individual machines 111 an mdustnal centei Cost 
applied to production on a machme-hom basis (See §§ 216, 
238, 243, 27S ) 

Figures 182 and 183 Specific Job Cost Collating Re- 
coid — standard product (See § 277 ) This form represents 
a second card under the same “pait,” to show the operation 
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of the plan when there aie a laige number of mtegiants Thus, 
if theie weie twenty-nine mtegiants to the part, the pieces, or 
integrants numbeis 1 to 16 inclusive would appeal on the first 
cud, and numbers 17 to 28 inclusive on the second caid of the 
piesent form The totals from this recoid are summarized 
on a foim sinulai to that shown in Figuie 160 or 163 

Figuie 184 and 185 Piocess Cost — applied to orders 
of mdetei inmate quantity The reveise of the sheet shows the 
matenal requnements and a check system for issuances of this 
matei lal fi om stoi e- rooms ( See § 277 ) As an example of 
the matei lal checking feature, it may be supposed that mte- 
giant No 9 is a three-inch brace, and that two of these are 
lequued foi one unit of product The figuie 2 will then be 
shown m the uppei 1 tilings of the form, opposite No 9 If 
fifty of such biaces are drawn from the stock-room, this is 
indicated by the numbei 25 entered 111 column headed “9”, 
indicating that a sufficient number of the integrants designated 
by 9 have been issued for 25 units 

Figure 186 Weight Cost Summary This form is used 
for determining the net laboi and expense cost per pound of 
finished pioduct The plan is somewhat antiquated though it 
is still adhered to by some manufacturers of machinery, ve- 
hicles, etc , even where modern cost-finding methods are em- 
ployed There are products, as castings, spnngs, axles, which 
are sold on a pound basis and aie, theiefore, properly calcu- 
lated as to cost on a pound basis Figure 168 also embodies 
this same pound-cost feature 

Figuie 193 Daily Repoit — Steel Foundiy This form 
eoveis all details but deals m weights only, such weights to 
be latei entered on a foim similai to that shown m Figuie 195 
but so arranged as to confoim to open hearth steel require- 
ments 

Figuie 194 Repoit — Blast Furnace — details for twen- 
ty-foui horns The totals from this foim are summauzed 


33 
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to 'uhmtige on a foim siimhi to that shown in Ftguies 195 
to 198 

bigiucs 195 to iq8 Repent — Blast Furnace 11 ns toim 
gives 1 sumni 11 y oi deluls by dijs \ toim of this chaiactei 
can be ad\ anlageously used in connection with the cupola 
lcpoils ot Figuies 19 2 and 193 

Figuie 109 Summary of Costs — by pioduction elements 
dcpn Intent illy (See 224, 22S, 229, 232) This and 
the foint shown in Figure 200 aie particulaily applicable to 
the list peicentage plan 

Figuies 200 and 201 Compaiativc Recouls (See ^ 
1^, 230 ) Liboi comptusons, othci than those piesented in 
this chiptu, may be found in Figuics 163 to 172, 182 and 183 
Figure 202 OHice Copy of Factoiy Schedule This 
foim is used as a basis foi lcsolving a cost pci pound into a 
cost pei unit, md theieiftci linking a factoiy ledger entiy, 
based on such calculation (Sec §§ 223 22 ^) 
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§ 322 Cost Recording Forms 



Fig 156 Summary for Cost Cards Envelope Form (See § 2 70 ) 
Size to fit cards 
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THE MARION STEAM SHOVEL CO 

MEMORANDUM OF TRANSFER 

of Labor and Material Costs,betweenOrders 
in Processor other accounts 


Dept No 

Charge 

Credit 

Explanation. 


.Date 

Order No 

Order No _ 


IFOTHER ACCOUNTS THAN COODS IN PROCESS 

Charge Account No __ 

CreditAccount No ■ 


Requested by. 


Entered in Order Register — 

Fig 157 Transfer of Costs (See §§ 55, 276 ) Suggested size, 3H x 7 
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Fig 159 Detailed Cost Record — First Page (See §§ 228 321 ) Suggested size 14 xi 7 
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Fig 160 Detailed Cost Recoid — .Second Page See size below 
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Fig 161 Detailed Cost Record — Third Page Suggested size, I4"xi7' 












52 



Fig 162 Specification and Cost Sheet — First Page (See § 321 ) Su a gested size 14 xi/ 
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Figs i 6 0 (Upper) 1 66 (Lower) Summary of Costs hy Operation*— Face of Page 
(See §§ 277 321 ) Suggested size complete form 18 xi 7 
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Fig 1 69 Comparison of Costs — Face of Page (Pi Operations) 
(See §§ 277 321 ) Suggested size iS vi7 







DEPARTMENTS Date 79] _ 1 j Compiled by 
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Fig 173 Process Cost Summary Single Cost Suggested size, I4"x8 yi" 
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Fig 17s Process Cost Summary Individual Determinations Suggested 

size, I4 "x834" 
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Fig 177 Process Cost Summary Material or Parts — Reverse of Page 
(Upper right hand corner ) 
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Fig 178 Four-Week Summary of Machine Time (See §§ 238. 274, 321 ) 
Suggested size, I4"x8j4" 






Record of Machine Hours and Production, month of 
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Fig 179 Monthly Summary of Machines (See §§ 216, 238, 243, 275, 321 ) 
Suggested size, I 4 "x 8 j 4 " 
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Fig 180 Summary of Departmental Process Costs (See §§ 210, 218, 
219, 242, 249 ) Suggested size, 


Percentage of Productive Time 
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Fig 181 Specific Job Cost Collating Record Special Product (See §§ 
21 1, 213 ) Suggested size, Il"x 8 { 4 " 
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Figs 182 (Lower), 183 (Upper) Specific Job Cost Collating Record 
Standard Product (See §§ 277, 321 ) Suggested size for each, io"x7" 
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Fig i 86 Process Cost Sumnmiy (See § 321 ) Suggested size, 8 "x 6 ’ 
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Fig 187 Analysis Sheet — Left Half See size below 



Fig 188 Analysis Sheet — Right Half Suggested size, complete form, 

I4"x8}4" 











Fig 189 Machine Installation and Maintenance Record (See §§ 118, 238, 
239 . 245, 254, 259, 270 ) Suggested sire, ii"x 8 J 4 " 












A nnua l Cost Record, Building' No 
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Fig 190 Building Factor Recoid (See § 118 ) Suggested size, n"x 8 j 4 ‘ 



Fig 191 Teim Cost Record (See §§ 146, 230 241, 242, 249) 
Suggested size, ii"x8^" 





FORMS TOR RECORDING COSTS 


543 


DAILN CUPOLA RE 

The Rock Islahd Pl-ow Co 

ROCK island Ills 

Daf 

CORD i \ 

- ! 

1 | 

MATERIAL 

j LBS 

[Trice 

cost 

1 

Clifton 








I 

Silver 








1 

Etowah 








1 !$ 

Pioneer 








1 1 

Chattanooga . 








1 $ 1 

Scrap*.. 








~i | r 

Gates and Sprues 

Over Iron 








1 1 








— 1 § 









! ^ 









1 1 









' ^ r 

Total lbs Iron 









Coke 








^ ^ l 

1 % 

Wood _ 








1 ” 1 









1 1 r 

Total lbs Fuel 

_ 







1 5 

Total Iron Melted 







j | 

Less Gates and Sprues 
Net Iron Melted 




1 1 




| 1 

Good Castings (cost per lb $0 

Loss 

) 



> 



■ 

1 J 

Proportion Iron Melted to Fuel used 

Proportion Good Castings to used 

* At Scrap Cost 

2L 1 

1 

1 

l 

1 

1 


Fig I9*t Daily Report of Iron Foundry Suggested size, 6”x9' 







Fig 193 Daily Repoit Open Hearth Steel Foundry (See § 3 21 ) 
Suggested size, 8"xio" 
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Fig 194 Daily Report Blast Furnace (See § 321 ) Suggested size, 

I4"xi7" 


86 














Figs igt; (Upper), 196 (Lower) Monthly Summary Blast Furnace — Left Portion (See § 321) 

Suggested size complete sheet 18 X23 



















PIG IRON PRODUCED 
We ght Tons 



















Fig 199 Summary and Comparison of Costs (See §§ 224, 228, 229, 232 ) 
Suggested size, ii"x8 Y2 " 



549 



Fig 200 Comparison of Fixed List Percentages (See §§ 230 234, 235 321 ) Suggested size 11 x8 y 2 ' 
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Fig 201 Comparative Record of Contractor’s Earnmgs (See §§ 73, 230, 
321 ) Suggested sue, 9" deep x 6, 12 or 13 periods wide 
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Fia 202 (Smaller) Office Copy of Factory Schedule (See §§ 225 321 ) Suggested size, 4 "\ 6 ‘ 

Fig 203 (Larger) Record of Costs of Work. (See § 73 ) Suggested size, l6"x50 lines 
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CONTROLLING AND FINANCIAL FORMS 

^ 323 Comment on Forms of Chapter 

(ant 1 d uni 1 n lm \ 1 \1 nl »its ue lullv tieUul m Clnp- 
tei W\J\ r l 1 111 uu 1 il ucmds nt discussed 111 ^ J<)<) r l evl 
1 etc tenets mil he lound immulnUlv following the title of 
t u h loi m 

Flints 20) to -07 ( > enc 1 il 1 \luhit On account of 

the mimhtt of columns nucssm mi this hnni of I he Oeneial 
Fxluhit it is hound up with long md slioit knees on the pnn- 
eiple of the ni istu sheet and slip sheet The left free of the 
long leaf cm responds to the master sheet, the column for de- 
scnptive niattei appeumg at its lelt-lnnd side The following 
short sheet is usualh pist long enough 1o stuke the inner edge 
of the dcsciiptne column In this wav a \ciy laige numbei 
of columns 1 elating to the same genei d mattei may be utilized 
without 1 eventing the descnptivc m dtei 

If a hook thus composed of long uul shot l leaves is 
hound up in the usual st)k it is ohwous tint it will be much 
thicket at the binding edge wheie both long md sboit sheets 
■ue m evidence than it the milet edge wheie only the long 
sheets appeal This icsults m a disputed appeaianee which 
becomes woisc as the hook seasons, the covcis “caving” mwaid 
and the hook gtneralh hceommg “sloppy ” 

To prevent this the so-called shoit sheets aie sometimes 
left of full length, pm-hole pel foiations at the place wheie they 
would otherwise end, enabling the sheet to be tom off at that 
point when used This plan is objectionable as giving a 
rough writing suiface on the left-hand sheet where it comes 

512 
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ovei the peifoiated ends of the shoit sheets and as resulting 
in the same ultimate condition of the book as when a short 
sheet is used 

A better plan for preventing the distortion of the book 
is to pi ovide a compensating reinforcement of the long sheet 
Foi this pm pose the sheet is made longer than would othei- 
wise be necessary, the extended portion, 01 flap, being of such 
length that when folded back on the sheet of which it is pait, 
it will more 01 less exactly fill up the space between the end 
of the short sheet and the outei edge of the book The flap, 
01 fold of the long sheet, is 1 tiled on the exposed portion so 
that it fonns the outei part of the page, and is glued in po- 
sition The geneial effect of the plan is to make the long 
sheet of double thickness fiom the end of the short sheet to the 
outei edge of the book 

In Figures 204 to 207 the binding fold of the left side of 
the folio, as shown m Figuie 205, comes between “Consign- 
ment Accounts” and “Factoiy Equipment” columns On the 
right side of the folio the binding fold, as shown in Figure 206, 
comes between “Diffused Expense” and “Suspense Items ” 
The light-hand portion of Figure 205 and the left-hand por- 
tion of Figuie 206 therefore represent the two sides of the 
short sheet or leaf 

On the long leaf the reinforcement comes on the portion 
of the sheet shown in Figure 207, leaching fiom the outer 01 
light-hand edge, ovei to the extreme left of the “Capital Ac- 
counts, Dr ” column, at which place the glued flap will end 
The exact point at which the reinforcing flap ends, Will, of 
course, vaiy with diffeient forms but it should always be made 
to come in such position that figures are not likely to be fie- 
quently written over or near its edge 

It is well to omit the reinforcement on eveiy fifth long 
leaf, for the reason that the glue used to fasten down the 
reinforcing flap moie than compensates for the difference it is 
desired to overcome , also each folded outer edge helps to build 



5H 


rOKMS 


up i thickness winch is i Li 1 lie incut than would be made by 
two sheets absolutely fl it 



i Illuslntion showing eonMiuetion of hook mult tip of long and 

slioit k.a\cs 


Cut “a” will help to explain the constiuction of a long 
and short leaf book In this cut the long sheets are repre- 
sented by \ and D, A representing the left-hand side of a 
folio, and D the right-hand side of the same folio The 
short sheet coming m between is leprcsented by dotted B, 
and C, B lepiescntmg the hist page of the shoit sheet, and C 
the seeoncl page Undei tins an mgement, if an entiy is 
made extending acioss the enliic folio, it will begin on A, 
he continued on B and 1, and end on D The new folio 
beginning with dotted A, will, if completed, be a duplication 
of the one just discussed, the page which hacks D foiming A 
of the new folio As will he noted, D of one folio, and A, 
B, and C of the following folio, aie ruled on a single sheet, 
which is so folded in binding as to make DA the long sheet 
and BC the short sheet 

The long sheet is folded back, as shown in illustration, 
sufficiently far to make it a double sheet from the end of short 
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sheet C to the outei extiemity of the page The folded-over 
poition of the long sheet is glued at the edges only This 
point is impoitant as the result is very unsatisfactoiy when 
the entire folded-over portion, or flap, is solidly glued down 
Wheie two 01 moie short leaves mteivene between the 
long leaves, any desued compensating remfoi cement can be 
inserted undei the glued fold Wheie tlnee short leaves are 
used, it is better to make the lemforcement consist of a double 
thick papei glued at lop and bottom to the outer pait of the 
long sheet, so as to pi event “gapping ” 

The airangement of such a book in which one long sheet 
is followed by two or more short sheets, is shown m cut “b ” 
Heie the lemforcing portion of the long sheet is made as 
thick as may be necessary to equal the thickness of the intei - 
venmg shoit sheets As will be seen, an} number of short 
sheets can be leadily piovided for by building up the rem- 
foi ced poition of the long sheet to the desned thickness 



b Illustration showing construction of book with three short leaves 
between two long leaves 
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Figs. 206 (Upper), 207 (Lower) General Exhibit Machine Tool Builders’ — Right Pao-e 
Suggested size of book i8'xI5 w 
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Figs 208 (Top) 209 (Middle) 210 (Bottom) General Exhibit Tobacco Works (See §§ 56 303 also Cb XXXIV ) 

Suggested size of book iS xi5 ' 
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Figs 212 (Upper), 213 (Lower) Factory Exhibit Paint and Varnish — Left Page (See §§ 295 303 ) 

Suggested size of booh 18 'xis" 






EXHIBIT 


CONTROLLING AND FINANCIAL TORMS 


56 1 



Figs 214 (Upper) 215 (Lower) Factory Exhibit Pamt and Varnish— Right Page Suggested size of book i8"xis' 





Figs 216 (Top), 217 (Middle), 218 (Bottom) Factory Exhibit Agricultural Implements (See §§ 29s 3°3 ) 

Suggested size of book, 2o"xi5" 




BINDER Ncf_ 

CHECK REGISTER, Month of )9 exhibit fol. 
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Fig 219 (Lower) Daily Cash Receipts (See § 299 ) Suggested size, I4"x8j4" 
Fig 220 (Upper) Check or Voucher Register (See § 299 ) Suggested size, 14 
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221 Check or Voucher Register (See § 299) Suggested size 14 





SALES ANALYSIS, MONTREAL WORKS 
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Figs 222 (Upper), 223 (Lower) Sales Analysis Brake Beams Suggested size, 2?"x 51 lines 









Figs 224 (Upper) 225 (Lower) Sales Analysis Brick Suggested size 22 xsr lines 
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Figs 226 (Upper) 227 (Lower) Sales Analysis Packing House. Suggested size, complete form, i 8 "xSi lines 

















Figs 22S (Upper) 229 (Lower) Sales Anal} sis Soap — Left and Right Halves 
Suggested size complete form 22 v>i lines 
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A 

Abridged Chart of Accounts, 3S_, 397 
1 onus, 24 

Absorption of Maintenance and Depreciation Charges, 17?, 171 
Accounting, Cost (Sec Cost Vccounuiig ) 

Accounts, 

Accounts Ptyahk, 03 94 
keertung Pay Roll 105, in 
Asset Accounts 1 unctions of, 170, 174 
Cash, 386 388 
C h irt of, 

Abridged, 382, 397 
I orins, 24 

L\tended, 382 384 397 
Forms, fiont of book 

Controlling, 249 250, 278, 285 290, 319, 380 396 
1 onus, 556 569 
Dep irtmental, 279, 280 
Discounted Pm chases, 206 
Factor of S ifety, 310, — 1 1, 231, 239 
F ictory and Geueril, 28, 29, 380 381 
Goods in Process, 97-101. -07, 208, 238, 263, 261 
Goods in Pioecss Accounts, 292, 392, 393 
Goods in Process, Dr , 93, 98 
Goods in Process— I abor, 103 
Interest Parncd, 206 

Machine Time, 167, x()8, 301, 304, 314, 3x5, 3i9 
Manufacturing Costs, 103 

Over, Short and Damage, 104, 207 209, 231, 290, 293-293 

Raw Material, 97, 98 

Reserve for Depreciation, 174, 175, 186 

Reserve for Maintenance, 173, 174 

Reseive for Over, Short and Damage, 231, 290 

Reserve for Variation of Weights and Measures, 210, 231, 290 
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Accounts, (Continued) 

Semi finished Product, 97, 100 
Store Room, Cr , 98 
Store Room, Dr , 93 
Subsidiarj, 380 396 

Variation of Weights and Measures, 92 104, 209 210, 331, 290, 2rj 
Accruing Pay Roll Account, 105, nr 
Adaptation of Cost System to Special Needs, 35 36 
Adjustment Columns, Inventory with, Foi ms, 460 
Adjustments, Departmental, 290 29s 
Administrative Costs, 223, 224 

Departmental Distnbution, 224 
Pro Rata Distnbution, 223 

Agreement of Factory and General Accounts, 28, 29, 380, 381 

Agricultural Implements, Factory Exhibit, Forms, 562 

Air Consumption, 193 201, 308 

Allowance, Premium, 69 71 73, 125 13 1 

American View of Interest Charges, 152 I5S 

Analysis, 

Key Production, 394, 39s 
Forms, 413 
Purchase, 92 94, 424 
Forms, 434 442 
Requisition, 101 
Forms, 452, 453 
Sales, Forms, 565 568 
Sheet, Commercial Costs, 14s 
Forms, 497 

Sheet, General Costs, 281 284, 394, 395 
Forms, 414, 518, 519, 536 
Sheet, Manufacturing Expense, 145, 492 
Forms, 496-498 
Store Room Coupon, 98, 99 
Forms, 407-409 

Annual Charge of Machines, 167, 168, 301 
Applying (See also Distribution ) 

Building Costs, 166-168 

Labor Costs, 137-141 (See also Labor) 

Land Charges, 162, 163 
Local Transport Charges, 202, 203 
Machine Rate, 319 
Material Costs, 102-104 

by Departmental Charges, 102 
by Order Number Charges, ro2 
Wastage Costs, 209, 210 



S72 


( I N! K \I IN'lll \ 


[Refeiences aie to pages] 

Appraisal for Depreciation 170 1S11 

Appraisement of M ichmeiy and Equipment I min-. 401 
Airangcment of Cost binding Charts , 1 , _ 

Assembling Order 100 101 

Asset Accounts Functions of 170 17 1 

Assignment Cud Plan Number ji> •, 

1 ( 1 Ills |"4 

Audits of Material 87 
Avenged Hour PI in 

ul \j |)1\ um I 1 1 n 1 t j s 1 s 1 ,S 

t 1 I spt n l I list 1 1I111I mu „ 1 1 
Avenging 

1 411 11 t ~ 1 - 1 , - |~ 

I ilmi t tisi-, _ 1 1 

L 

Balances Variition of List Percent it c Si > >ti 
Bill of Mateml inn ini |iin 
l 1 1 ins | |S | ]i) 

Blast Furnace, 

I) ulv Kepm t si 4 

ltil ills S4s 

Mi ntlily Siinun ir\ 44 
1 orins, 5 |<> s 17 

Bonus, 

Lllititnc}, 440 
S\ stem 1 15 

Books of Record and Account, 

( u I mti ll 1 i di ti, 8) 

I m 111s ) 42 

t 11 Id id Ut cei\ ing IiddI 85 '•i 
1 ot 111s 1 41 

C u Numln r (lull 8 1 8 , 
luu 111s 4i 

Cluck Regisiti 488 
1 nuns 564 4(1) 

Dulj L ish Receipts Boul ,88 
Forms, 563 

Factoiy Exhibit, 484, 40a 
Foims, SS9 562 
I aetory I edger, 288 29s 
Factory Order Registei, 264, 284 294, 403 
Forms, 419 421, 423 

General Exhibit 99 101, 105, 380 388, 392, 393, 552 555 
Forms, 556 558 
Material Ordered Register, 75 
"Forms, 430 
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[References are to pages ] 
Books of Record and Account, [Continued ) 
PlodiHlion Ordci Register yS. 100, 26-. 264 
to, 

[Sec also 1 ’ioduUion Older Registei ) 
Feu ms, 413 423 

rioduetion Cost ke B istei 30, 

Forms 422 

Pmehise Analysis 92-94, 424 
Forms, 434 442 

S lies Analjsis Foims 565 568 
Stock Ledger, 61 63, 70 So, 87 yo, 98, 9 9 
lnicntuij ) 

Forms, 433 

Teim Cost Record 285, ,03 303 307, 310 
Forms, 542 

Brake Beams, Sales Analysis, Foims 563 
Brick, Pinch tsc Amlysis Foims, 439 
Silcs Ainljsis, Forms, 56C 
Building Construction, Daily Report 502 
Toim S07 

Building Factor Record, 1C7 
Bonn S4 1 

Building Space Costs, 158 163 168 
Applying, 166 168 
Detei mining, 163, 164 

Bulk Paint Production Order, 69 97, 98 402 
Foims, 407 

Burden of Expense, 142 1 

C 

Cards, Ledger, 79 80 
Care of Material, 83, 86 £>•, 

Car Initial Ledger, 84 
Forms, 432 

Carload Receiving Book, 83, 84 
Forms, 431 

Carload Shipments, 83 85 
Car Number Index, 84, 85 
Forms, 432 

Cars Handled, Record of, 84, 204 
Foims 431, 432 

Cash Account and General Exhibit, 386 388 
Cash, Handling, 386 388 
Forms, 563, 564 

Cash Receipts Book, Daily, 388 
Forms, 563 


339 34S, 3S9 396, 402 


(See also Perpetua 1 
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[References are to pages 1 
Castings Record, sen, So, 

l onus HI SO I sOS 
Charges (Su ilso t osts ) 

\nnu il Michnu, 107 ins 101 
llmldnv 1<M P'S 
Coil, 2-0 

Dtpucutimi i(>i it) 0 171 174 I 200 101 

I tlieicncj Bonus -530 
I ligirnci mg, 21 _io 

I XpCllSC 0| -SO -S- -SI -•>(' -sS -7227s 2% 2&Q 309 310,320 
D 1-34 3 

I ml, 2-0, -27 

(1 lb --7 

Gem 1 il M 11 lnm s 311 )if> 

Insin met, 230 

Interest 1 39 1 S 7 , 181, i^l 213 -Ms 
Ini cstmt ill, 1 19 15- 

I lllUl C>1 <> I 117 13 T -11 -|0 2s0 2s2 2Sll 25h, 2(>4 267 287 
-88 )03, 305 111 (Sic list) 1 llxit (osts) 

I llld, T38 I()l 
library, J 30 
Light and Water 2 -7 
M iclmie, 296 319 

Mainten nice md Depi edition, 1(13 16C 171 173 224, 299301 
Absorption of, 173 173 

Material, 61, 102 104, 219 -30, -38, 239, 252, 258, 259, 272 275 
286 -89, 340, 341 

Miscell ineous M nnif ictm ing I \puisi, 212 
Miscellaneous Stmcc, 2-7 _ 20 
Oil, 2-7, -28, 308 

Otcilicul (.Sec M mill ictming 1 \pcnse) 

V itttrn, 220 

Plint Man tgi meat, 222, 2-3 
Power, 189 -or, -25, 2.(1 iofi 308 
Production, 340, 341 
Purchasing Department, 220, 221 
Rent, 149 157. 214, 215, 22C 
Repurs, 229 299 301 
Stores Department, 221, 222 
Supplies, 228 
Taxes, 230 
Term, 301-316 
Forms, 542 
Time (See Labor ) 
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Charges, (Continued ) 

Tianspoit Application of, 202 203 
Wastage, 200, 210 
Waste, 227, 228 
Charts, 

of Accounts 

Abridged 382, 397 
Foims, 24 

Extended, 382-384, 397 
Tornis, front of hook 
of Cost Finding Plans 350 379 
Ariangement of 351, 332 
Construction of, 353 355 
Estimate and Test Plan, 356 360 
Forms 357 
Function of, 350, 351 
List-Percentage Plan 370 374 
Foims, 371 

Machine-Hour Plan, 375-379 
Forms 376 

Sold Hour Plan, 365 369 
Forms, 366 
Specific Plan, 360 364 
Forms, 361 

of List Percentage Costs, 274 
Check Register, 388 

Forms, 563, 564 

Classification of Accounts (See Charts ) 
of Controlling Accounts, 382, 383 
of Cost-Finding Plans, 349 
of Shop Orders, 339, 340 
Closing General Exhibit, 386 
Coal Charges, 226 

Collating Record, Specific Job Cost, 259 262, 347, 513 
Forms, 535, 536 

Combination of Cost-Finding Plans, 253 
Commercial Cost, 143, 144, 268, 269 
Analysis of, 145 
Forms, 497 

Engineering as a, 216, 217 
Commercial Interest, 205 
Comparison, 

and Summary of Costs, 276, 282-284, 514 
Forms, 548 

of Cost Finding Plans, 253 255 
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Companion (( imitiiiiid 1 
nl Lost 1 liu tu itti Hi-, -S-, 
ul t list /O -S-j , ji> t |S 31. 

bj Dip u t mulls _S|, -S-, si- 
loi 111-, S~s 3-0 
|i\ Opi 1 ilinns -83 5I_ 

1 01 Ills S-l 3-0 
of 1 i\cd list icrcuilieis Si | 
l 01 111s s m 

of S lies D ul\ 1 01 ms Sin) 

Completing Order 100 101 
Confectioners Purchase Analysis l mills 14- 
Constant Expense, 3 1 1 ,n 
Construction of Cost binding Chait, 13-, t33 
Consumption of Powei iSo m >07 
I ki tuc lyi ip , 

Ruiml of 107 
kipoil of iSo 
1 01 ms, 310 

Container Order, Paint, (>•> jo_ 
l 01 ms 40S 

Contract System 11(1 119 
I onus, 530 

Contractor’s Purchase Analysis, 1 01111s, 4/1 
Controlling Accounts - 19, 250 -7b -83 290, 3117 380 306 
1 orms 556 569 

Cl issihc itioii ind Rcl iiimislup of 48- ,83 

K it nr e of, 3S1, 48- 

Controlhng and Financial Forms 332 sCo 
Cost 

\cumiii|s (Su Auonnts) 

Put of (ui)iiil Accounts -H, -o 
PI 1.1 of, 28, -0 
t ilctil ition Sheet i(>7, l«>o, 101 
limns, 493 193 3p 
Coinmuuil, 14? 141, -Oh 209 
bli incuts of, 39, Co 
Engmeeung ns Lommucnl, 216, 217 
Fluctuations Compmison of, 283 
of General Mnchincs, Diffusing 311-316 
of Sold Hour, Finding, 256 259 
Period, 60, 61, 241 
Sheet, 

Dep irlmental, 257, 2C8, 2C9, 312 
Forms, 534 
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Cost, (Continued ) 

Sheet, (Continued ) 

Job, 261, 262, 512 
Forms, 535, 536 
Tests, 250, 251, 290, 291 
Cost Accounting, 

Attitude of Foremen to, 46, 47 
Attitude of Labor to, 47-49 
Attitude of Management to, 42 45 
Attitude of Superintendent to, 46 
Ends Attained by, 29 33 
Functions of, 29 33 35 
Place of, 28, 29, 33-35 
Purposes of, 29-33 

Cost Finding, 29, 30 
Increased Efficiency, 32, 33 
Reduction of Costs, 31, 32 
Use of Forms in, 353, 39 8, 399 
Utility of, 38 
When Needed, 33-35 
Cost Finding, 

Charts, 350 379 (See also Charts ) 

Importance of, 29, 30 
Inaccurate, 36-38 
Plans 247 379 

Classification of, 349 
Combinations of, 253 

Estimate and Test (See Estimate and Test Plan) 
List-Percentage (See List-Percentage Plan ) 
Machine-Houi (See Machine-Hour Plan) 

Process (See List-Percentage Plan ) 

So Id-Hour (See Sold-Hour Plan ) 

Specific (See Specific Plan ) 

Uniformity in, 144 
Cost Records, 

Forms, 5 1 1-55 1 
Analysis Sheet, 

Commercial Costs, 145 
Forms, 497 

General Costs, 281 284, 394, 395 
Forms, 414, 5i8, 519, 536 
Manufacturing Costs, 145, 492 
Foims, 496 498 
Building Factor Record, 167 
Forms, 541 

Comparative Record of Contractor’s Earnings, Forms, 55° 
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Cost Records ft ontimml i 

t ompiusun of ( ust'' -.70 Si ■, |h 3 |S 31 - 
bj ikp 11 tim ms _S | -S-, si- 
1 onus s-S -1-6 
bj ( tpcr ttions, -St 51- 
lorms 1, 5-6 

(. omp 11 ison of i txcd list l'ti ct nt igcs 511 
I 01 ms, 549 

Duh kepoit, I 1 1st 1 urinct, 5 H 
Fomis 5 ts 

D ulj Report loundij si ■, 

I urms S It, 3)1 

Iktillid Cost Rceoid -Si -8) 

1 01 ms, 31b 319 

M ixliun. Inst ilhtinn mil M unit n met Record 167 29R, 299, -507 
318, 3-3 
1 onus, s jo 

Muhitic lime Stunmirv, 208, 1 13 51 - 
Forms, 332 

Monthly bimmiuj, blast 1 11111 ill, 51 1 
Forms 5 jO, S 17 

Monthly Summary of Machines 298 305, 344 
I 01 ms S 33 

Oftice Copy of Factory Schedule, 277, 278, 514 
I orms, 551 

of Michtncij Parts 1 orms, 517 

Record of Costs of Woik, 118, 119 
1 orms, ssi 

Specification ami Cost Sheet, 511, 512 
I orms, 520, 5 *- 1 

Specific Job Cost Collating Record, 239262, 347, 512 
I 01ms 533. 336 

Smnm iry tiul Comparison of Costs, 276, 282 284, 514 

I orms, 5 )8 

Summary for Cost C trds, Fnvclope Form, 336 
Forms, 515 

Summitry of Costs, 276, 284, 286, 287, 512 
Forms, 527-531 

by Departments, 256-258, 267, 268, 284, 310, 512 
Forms, 534 
by Operations, 512 
Forms, 522, 523 
by Weight, 5*3 
Forms, 538, 544 
Indeterminate Quantity, 513 
Forms, 537 
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Cost Records, (Continued ) 

Summaiy of Costs, (Continued) 

Labor, 267, 268 
Forms, 487 

Term Cost Record, 285, 303 305 307, 310 
Forms, 542 

Transfer of Costs, 97, 345 
Forms, 516 
Cost System, 

Adaptation to Special Needs, 35, 36 
Designing 353-355 
Effects of, 29 33 
Installation of, 38 41 
Opposition to, 39 49 
Unfavorable Conditions for, 34, 35 
When Needed, 33-35 
Costs (See also Charges ) 

Administrative, 223, 224 
Analysis Sheet of, 

Commercial Costs, 14s 
Forms, 497 

General Costs, 281-284, 394, 395 
Forms, 414, 518 519, 536 
Manufacturing Costs, 145, 492 
Forms, 496 498 

Applying (See Applying also Distribution ) 
as Affected by Human Element, 42 58 
as Affected by Piece-Work, 54 
Averaging, 212, 213 242 
Charts of List-Percentage, 274 
Comparison of, 276, 285, 346 348, 512 
Forms, 524 526 
Determination of, 29 31, 59 64 
Expense (See Charges ) 

Labor (See Charges ) 

Material (See Charges ) 

Part Time, 242, 243 
Production and Selling, 143, 144 
Production Register of, 393 
Forms, 422 
Reduction of, 31, 32 
Selling, 143, 144 

Summary and Comparison of, 276, 282-284, 5 r 4 
Forms, S48 

Summary of, 276, 284, 286, 287, 512 
Forms, 527-531 
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Costs, (Continued) 

bumm ir y of, (Continued ) 

by I)cp utimnts -.30-58, 267, „6S, 0 io 512 
1 01 ms 5j ( 
by Opel itions 512 
forms, 522, 52, 
by Weight 513 

loims 538, 543 
link ternnn ite Quintity, 513 
I 01 ms, 537 
I ibor 267, _(i8 
1 orms, (87 
J 1 1 m, 301 o l0 
I onus, 542 

Fi ulster of In tween Oidu Numlieis 07, 3)5 
loims, s Iti 

Vimtion of, 73 7 1 - (3 ~7G, *84, -85 

Coupon, 

An ilysis, Stoic Room, Oh, 99 
1 orms 407 409 
Reciuisition, 98, 99 
Forms, 407 409 
Summary of M itenal, 98, 09 
Forms, 452 

Credits, 

of Production Registet, 391, 392 
Production, 31 (-346 
to Controlling Accounts, 288, 289 
Curve Sheet, Production, 491, 102 
Forms, 495 

Cutting Order, 68, 402 
Forms, 406 

D 

Daily Cash Receipts Book, 388 
Forms, 563 

Daily Sales Statistics and Comparisons, Forms, 569 
Daily Time Report, 107, m, 260, 264, 265, 465 
Forms, 476 481 

Damage (See Over, Short and Damage, also Spoiled Material ) 
Debits, 

of Production Register, 390, 391 
to Controlling Accounts, 389, 390 
Decimal System of Time Reporting, no 
Defective, 

Castings Ticket, 501, 502 
Forms, 505 
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Defective, (Continued ) 

Material, 123, 124, 136 
Work Report, 95, 96, 208, 33s 
Forms, 506 
Department Charges, 

Purchasing 220 221 
Stores, 221, 222 
Departmental, 

Accounts, 279, 280 
Cost Sheet, 257, 268, 269 512 
Forms, 534 
Individual, 403 
Forms, 422 

Inventories and Adjustments, 291 295 
Pay Roll, 267 
Forms, 488 

Process Costs, Summary of, 256 258, 267, 268, 284, 310, 512 
Forms, 534 

Segregation of Expense, 212-232 (See also Distribution ) 
Basis of, 214 
Departments, 

Comparison of Costs by, 284, 285, 512 
Forms, 525, 526 

Summary of Requisitions between, Forms, 456 
Tiansfer of Material between, Forms, 516 

Depreciation, 

and Maintenance Distinguished, 169 170 
Annual Percentage Allowance for, 181, 182 
Based on Maintenance Charges, 180 
Determination of by Appraisals, 179, 180 
of Good-Will, 187, 188 
of Machines, 299 302 
of Patents, 187 
Rate, 165, 1 66, 177-179 
Determining, 179 183 
Reserve for, 174, 184-186, 299 302 
Sinking Fund for, 184, 185 
Depreciation Charges, 164-166, 171-174, 224, 299 301 
Absorption of, 174 

In Equal Annual Installments, 182, 183 
Interest Included in, 183, 184 
Purpose of, 179 

Designing a Cost-Accountmg System, 353-355 
Detailed Cost Record, 281-284, 511 
Forms, 518, 519 
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Devices for Time Recording, tio in 

Diffusion (Su Disti ibution ) 

ot Ctuici d Machine Costs pi ,r f> 
of M u him Costs, 1O0, po 
on M m Hour 1 ! isis 310 

Discount .05, 20(1 

Discount Purchases Account, 206 

Distribution of Expense over Departments, 117, 142, 143, 147, 212 232 
Admimsti due, 2.3, -2| 

Coal, 226 

Engineering 2t5 2to 

Fuel, 226, 227 

Gas, 227 

Insurance, 230 

Interest, 21 j, 214 

labor, 137-111 

I ibr try, 230 

I lght md W iter 227 

Mamtcnincc and Dtpuci ition, | 

M ilcrial, 102 

Misu llancous Mtnuf iclititug 1 xptnsts, x,32 
Misicllaucous Suvicc, -27 229 
Oil, 227, 22b 
P Ulema, 220 

Plant Mautgenicnt, 222, 223 
Power, 225, 226 

Included in Rent Charges, 226 
Purchasing Department, 220, 221 
Rent, 214, 215, 226 
Sheet for, 213, 214 
Forms, 499 

Stores Department, 221, 222 
Supplies, 228 
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Distribution of Expense over Departments (Continued ) 
Taxes, 230 
Waste, 227 228 

Distribution of Expense over Machines, 296-302, 309, 310 
on Man Hour Basis, 310 
Distribution of Expense over Product, 233 247 
Averaged Hour Plan, 244 
Diffusion Sheet, 492 
Forms, 500 

List-Percentage Plan, 244, 245 
Machine Hour Plan, 245, 246 
Man-Hour Plan, 240-244 
on Basis of Labor Costs, 233 240 
on Basis of Productive Labor, 240 244 
Percentage Plan 233 240 
Sold Hour Plan, 244 

E 

Efficiency, 25 26, 48, 49 
Bonus Charges, 330 
Increased by Cost Accounting, 32, 33 
of Machines, 266, 318, 320 327 
of Men Compared with Machinery, 54-58 
Suggestions, 331-335 
Elapsed Time Card, 108, 109 
Forms, 472 

Electric Power, Consumption of, 191 193 
Elements of Production Cost, 59, 60 

Expense, 60 (See also Manufacturing Expense ) 
Labor, 59, 60 (See also Labor) 

Material, 59 60 (See also Material ) 

Employees (See also Workmen, also Labor) 

Earning Record, 119, 120 
Payment of, 112, 113 
Engineering Costs, 215-219 

as a Commeicial Cost, 216, 217 
as a Production Cost, 217-219 
Distribution of, 219 

English View of Interest Charges, 149-151 
Estimate and Test Plan of Cost Finding, 247-251, 356 360 
Characteristic Features, 247, 248 
Chait, 356 360 
Classification of, 349 
Comparison with Specific Plan, 253 
Controlling Accounts, 249, 250 
Cost Tests, 250, 151 
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Estimate and Test Plan of Cost Finding, (Continued ) 

Expense Chaiges, 250 
Labor Chai ges, 250 
Material Charges, 248, 249 
Operation of System, 358, 359 
Purchases of Supplies, 249 
Records Used, 356, 358 
Relationship between Forms, 358, 359 
When Used, 248 
Estimated Labor Costs, 137 138 
Excess Material, Report of, 208 
Forms, 433 

Exhibit, 

General, 99 101, 105, 380-388, 392, 393, 552 553 (See also General 
Exhibit ) 

Forms, 336 338 
Factoiy, 384, 392 
Forms, 339 362 

Expense (See also Manufacturing Expense, also Distribution) 
Commercial, 143, 144 269 
Analysis of 14s 
Forms, 497 
Constant, 341-343 

Extended Chart of Accounts, 382-384, 397 
Forms, Front of Book 

F 

Factor of Safety Account, 210, 21 1, 231, 239 
Factory, 

Accounts and General Accounts, 28, 29, 380, 381 
Exhibit, 384, 392 

Foims, 539 562 

Agiicultmal Implements, Forms, 362 
Paint and Varnish, Forms, 360, 361 
Ledger, 288 293 

Oidei Register, 264, 283 291, 403 
Forms, 419 421, 423 
Master Sheet, Forms, 419, 420 
Slip Sheet, 403 
Forms, 421 

Schedule, Office Copy, 277, 278, 314 
Forms, 531 

Supplies Charges, 228 
Financial Forms, 352-369 
Financial Reports, 388 
Daily, 388 

Forms, S09 
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Financial Reports, (Continued ) 

Monthly, 388 
Forms, 510 

Finished Parts, 97, 99 101 
Bill of, 400 
Forms, 449 

Fixed Machine Rate, 326 327 
Fixing Machine Rate, 317, 318 
Fluctuations of Costs, 73, 74, 242, 243, 276, 284, 285 
Foremen’s Attitude Towards Cost Accounting, 46, 47 
Forms, 397 569 (See Table of Contents for List ) 
Controlling and Financial, 552 569 
for Recording Costs, 511 5S 1 
of Repoits, SOI 510 
Preparation, 399 
Relating to Expense 490 500 
Relating to Labor, 463-489 
Relating to Matenal, 424 462 
Relating to Production, 400 423 
Size of, 398 
Treatment of, 397-399 
Use of in Cost Accounting, 3S3< 398, 399 
Foundry, 

Flask Card, 501 
Forms, SOS 

Purchase Analysis, Forms, 440 
Report, 513 

Forms, 543, 544 

Fund, 

Imprest, 386, 387 

Reseive, 186 (See also Reserves) 

Sinking, 184 185 

G 

Garment Working Order, 68, 401 
Forms, 405, 406 
Gas Charges, 227, 308 

General Accounts and Factory Accounts, 28, 29, 380, 381 
General Exhibit, 99 101, 105, 380 388, 392, 393, 552-555 
Forms, 556 558 
Cash Account and, 386-388 
Closing, 386 
Function of, 383, 384 
Keeping Data Private, 385, 386 
Master Sheet, 385, 386 
Forms, 509 
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General Exhibit, (Continued ) 

Keeping Data Pmate (Continued) 

Slip Sheet, 38s, 3S6 
Foims, 509 

Machine Tool Buildeis, Forms, 556, 557 
Opening, 384, 385 
Tobacco Works, Foims, 558 
General Machines, Diffusing Cost of, 31 1 316 
Going Inventory (See Peipetual Inventory) 

Goods in Process, 

Account, 97 101, 207, 208, 258, 263, 264 
Accounts, 292, 392, 293 
Dr Account, 93, 98 
Labor Account, 105 
Good Will, Depreciation of, 187, 188 
Grouped Orders, m, 280, 281, 286, 329, 330 

H 

Human Element, 

as Affecting Costs, 42 58 
Importance of, 42 

I 

Idle Time, 333, 334 
Imprest Fund, 386, 387 
Inaccurate Cost Finding, 36 38 
Inactive Investment, 157 
In and Out, 

Card, 106 

Forms, 468 
Tune Register, 106 

Indeterminate Production Order, 67, 68, 400, 401 
Forms, 404 

Index, Car Number, 84, 85 
Foims, 432 
Individual, 

Department Sheet, 403 
Forms, 422 

Machine Records, 298, 299 
Forms, 532, 533, 54° 

Time Cards, 336-338 

Forms, 468 472, 474 480 

Installation, 

and Maintenance Record of Machines, 167, 298, 299, 307, 318, 325 
Forms, 54° 

Cost of Machinery, 298, 299 
of Cost System, 38-41 
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Installation, (Continued ) 

of Premium System, 131 135 
Installments, Annual for Depreciation, 182, 183 
Insurance Charges, 230 
Interest, 149 157, 205 

as Depieciation Charge, 183, 184 
Calculating Tables, 490, 491 
Forms, 493, 494 

Charges, 149 157, 183, 184, 214, 215 
Reserves for, 155 157 
Commeicial, 205 
Earned Account, 206 
Investment and Mortgage, 161, 162 
on Investment, 149 157, 205, 214 215 
Exclusion of fiom Costs, 149 133 
Inclusion of in Costs, 151, 153-155 
Inventory, 289 290, 294, 295 
Forms 457-462 
Departmental 291-295 
Entry Data on Cover, Forms, 460 
Monthly, 293 
Forms, 457 

of Machinery and Equipment Forms, 461 
of Shoe Leather, Forms, 458 
of Work m Progress, 292, 293, 425 
Forms, 457 

Perpetual or Going, 61 63 79, 80, 87 90, 98, 99 
Forms, 433 
Advantages of, 62, 63 
Simple Forms, 459 
Special 292 293 
Time Schedule, Foims, 462 
with Adjustment Columns, Forms, 460 
Investment, 

and Moitgage Interest, 161, 162 
and Rent Chaiges, 149 157 
Inactive, 157 

Interest on, 149 157, 205, 214, 215 
Issuance of Material, 94 101 
Summary of, 425 
Forms, 454 

J 

Job (See also Labor, also Time Reports) 

Cost Collating Record, Specific, 259 262, 347, 512 
Forms, 535. 536 
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Job, (Continued ) 

Cost Sheet 261, 262, 512 
Forms, 535 536 
Follower, 69, 239, 260 
Forms, 410 
licket, 

for One Day, 107, 109, 464 
Forms, 475, 476 
for Week, 107 465 
Foims, 478 

Time Cuds (See Time Repoits) 

L 

Labor, 103 141 

Forms 467 489 
as Element of Cost, 59, 60 
Attitude Towatd Cost Accounting 47 49 

Costs, 63, 64, 137 141 233 240, 250, 252, 256 258, 264 267, 287, 288, 
304, 305, 341 
Applying, 137 141 

Averaged Hour Plan, 138 
List-Pei centage Plan, 139 
Machine Hour Plan, 139 
Order Number Estimate, 137, 138 
Piece-Work Plan, 138 
Point Method, 140 141 
Special Distribution, 139 141 
Specific Order Number Charges, 138 
as Basis for Expense Distnbution, 233 240 
Averaging, 244 
Summary of, 267, 268 
Forms, 487 
Efficiency of, 48, 49 

Pioductive, as Basis for Expense Distribution, 241 244 
Records (See Time Reports I 
Land, 

Charges, 158 163 

Applying, 162, 163 
Basis of, 158, 159 
Values, 

General Rule for, 162 
Varying, 159, 160 
Leaseholds, 168 
Ledger, 

Cards, Use of, 79, 80 
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Ledger, (Continued ) 

Car Initial, 84 
Forms, 432 
Factory, 288 295 
Railroad Car, 84 
Forms, 432 

Stock, 61 63 79, 80, 87 90, 98, 99 (See also Peipctnal Inventory) 
Forms, 433 
Library Charges, 230 
Light and Water Charges, 227 
List Percentage Costs, Charts of, 274 
List-Percentage Plan of Cost Finding 270 29s, 370 374 
Applying Labor Costs, 139 
Arbitrary Figures of, 276, 277 
Characteristic Features, 270 
Chart of, 370 374 

Charts of List-Percentage Costs, 274 

Classification of, 349 

Comparison of Cost Fluctuations, 285 

Controlling Accounts, 285 290 

Cost Analysis Sheet, 281-284 

Cost Charges, 272 275 286 289 

Cost Summary, 276, 284 

Cost Tests, 290, 291 

Departmental Accounts, 279, 280 

Departmental Inventories and Adjustments 291 295 

Expense Distribution, 117 119, 244 24s 

Factory Order Register, 285-291 

Grouping Orders, 280, 281, 286 

List Percentages, 273 277 

List Price, 272, 273 

Operation of System, 277 278, 372 374 
Records Used 370, 372 
Relationship between Forms, 372 374 
Summary and Comparison of Costs, 276, 282 284 
Variation of Balances, 289 290 
When Used, 270 272 
List Percentages, 273 277 

Comparison of Fixed, 514 
Forms, 549 

List Prices of List Percentage Plan, 272 277 
Live Stock, Purchase Analysis, Forms, 437 
Local Transport, 201-204 

Charges, Application of 202, 203 
Systems, 201, 202 
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Locating Material, Method of, qo qi 
Losses under Premium System, 135, I3<J 
Lost and Stolen Goods, 91, 92 
Lost Time, 333, 334 

M 

Machine, 

Builders Purchase Analysis, Forms 434, 435 
Chaiges, 296 319 

General Machines, 311 316 
Efficiency, 266, 318 320 327 
Horn, 296, 297 
Knife Order, 69, 98 
Forms, 409 

Parts, Cost Recoid of, Forms, 517 
Rate, 3i7'3i9 

Applying 319 
Fixed, 326 327 
Fixing, 317, 318 

Ii regular Use of Machines, 317 
Trial Balance of Machine Records, 319 
Records, 307 

Daily Time Report, 265, 266 
Forms, 481 

Individual Machine Records, 298, 299 
Forms 532, 533, 54° 

Installation and Maintenance Report, 167, 298, 299 307, 

318, 325 

Forms, 540 

Machine and Labor Record, 107, 465 
Forms, 478 

Production Record, 266, 305, 306 
Forms, 533 

Time Summary, 298, 343, 512 
Forms, 532 

Monthly, 298, 3°S, 344 
Foims, 533 

Weekly Report, 266, 329, 455, 456 
Forms, 482, 483 

Standard Routine Order, 329, 330 
Forms, 412 

Time Account, 167, 168, 301, 304, 314, 315 319 
Tool Builders, General Exhibit, Forms, 556, 557 
, Machine-Hour Plan of Cost Finding, 296 348, 375 379 
Annual Charges, 167, 168, 301 
Applying Labor Costs, 139 
Chart of, 375-379 
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Machine Hour Plan of Cost Finding (Continued ) 
Classification of, 349 

Comparison with Sold Houi Plan, 254, 255 
Determining Installation and Maintenance Costs 296 302 
Machine Horn, 296, 297 
Preliminary Work, 297, 298 
Determining Machine IIoui Cost, 296, 297 
Expense Distribution, 245, 246 
Individual Machine Records, 298, 299 
Machine Operating Costs 303 316 
Machine Rate, 317 319 326 327 
Opeiatmg Costs, 303 316 

Chargeable 01 Productive Houis, 303, 306 
Compressed Air and Fuel Costs, 308 
Diffusion of Expense 309 
Diffusion of Expense on Man Hour Basis, 310 
Diffusion of General Machines, 311 316 
Labor Charges, 304 305 
Operating or Teim Costs, 303 304 
Power Costs, 307, 308 
Power Units, 30O, 307 
Total Term Charges, 304 
Operating Details, 328 338 

Application of Efficiency Bonuses, 330 
Cutting Down Lost Time, 334 
Efficiency Suggestions 331-335 
Grouped Items, 329, 330 
Handling Time Reports, 335, 336 
Method of Application, 328 
Non-Chargeable Time, 333, 334 
Separable Machine Time Reports, 336 338 
Spoiled Work, 335 
Time Reports, 328 329 
Operation of System 377-379 
Production Records, 339 348 

Comparative Statistics, 346-348 
Expense Constant, 341 343 
Production Charges, 340, 341 
Production Classification, 339, 340 
Production Credits, 343-345 
Production Summary, 343 
Summary of Sold Machine Hours, 344 
Records Used, 375, 377 
Relationship between Forms, 377 379 
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Machine-Hour Plan of Cost Finding, (Continued) 

Repairs and Depreciation, 299 301 
Supplemental y Rate, 320327 
Machines, 

Depreciation of, 299-302 
Diffusion of Costs of, 309, 310 
Distribution of Expense over, 296-302, 309 310 
General, Diffusing Costs of, 311 316 
Installation Cost of, 298, 299 
Inventory of, Forms, 461 
Irregular Use of, 317 
Relative Economy of Workmen and, 54-58 
Setting-up lime for, 306, 307 
Speed of, 237, 238 
Wasted Capacity of, 322-326 
Maintenance, 164 166, 169 177, 180, 224 

and Depreciation Distinguished, 169, 170 
Charges, 164 166, 17 1 174, 224, 299 301 
Absorption of, 173 174 
as Basis for Depreciation, 180 
Rate, Factois Affecting, 175-177 
Record of Machines, 167, 298, 299 307, 319, 325 
Forms, 540 
Reserve, 173, 174 
Management, 

Attitude Toward Cost Accounting, 42 45 
Chaiges, Plant, 222, 223 

Man-Hour Plan of Expense Distribution, 240 244, 310 
Piocedure for, 243 
Variation of Expense Rate, 242, 243 
Manufacturing Costs Account, 105 
Manufacturing Expense, 142-247 
Forms, 493 500 
Analysis of, 145, 492 
Forms, 496 498 
as Element of Cost, 60 
Averaging, 212, 213, 242 
Burden, 142-148 

Charges, 64, 250, 252, 253, 256-258, 272-275, 286 289, 309, 310, 
320, 341-343 
Constant, 341-343 

Distribution of, 142, 143, 147, 148 (See also Distribution ) 
over Departments, 142, 143, 147, 212-232 
over Machines, 296-302, 309, 310 
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Distribution of (Continued) 
over Pioduct 233 2j7 

List Pei cuitage PI 111 117 iiq 24 \ .43 
M ichme Hour Plan 241; _ |0 
Man Hour Plan ^40214 310 
Percentage Plan 2332(0 
Sold Hour Plan, 2)4 
Distnbution Sheet of, 213, 214 492 
Forms 499 500 
Reserve for 146, 147 
Suspense Items, 145 146 364 360 
Mass Production Order, 69 97, 9S 402 
Forms, 407 
Master Sheet 

for Use with Geneial Lxhibit, 385 38b 
Forms, 509 

of Factory Order Register, Tuims 419 4.0 
of Production Order Register, 339 341 393 306 
Foims, 413 

of Purchase Analysis, Forms 441 
Material (See also Stores ) 

Forms, 426 462 
Applying Cost of 102 104 
as Element of Cost, 59, 60 
Audits of, 87 
Bill of, too, 101, 400 
Forms, 448 449 
Caring for 83, 86 93 
Carload Shipments, 83 85 

Charges 63, 102 104, 239, Z40 248 249, 252 238 259 272 273 
286-289, 340, 341 
Coupon Summaiy 98, 99 
Forms, 432 

Defective 123, 124, 136 
Excess, Report for, 208 
Forms, 444 

Expense Distribution Based on 239 240 
Issuance of, 94-101 
Summary of, 425 
Forms, 4 S 4 

Locating Leaks of, 87, 88 
Lost, 91, 92 

Method of Locating, 90, 91 
Ordered, 80 82 
Register, 7S 
Forms 430 
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Material, (Continued ) 

Ordci for, 76 S2, 96 101 
loinis 42S, 429 
Purc hasing 75 85 
Torms, 426 429 
Receiving, 75 8s 
Forms, 431, 432 

Requ i sitions fot, 75 96 101 (See also Requisitions) 
forms 443-456 
Safeguarding 86, 87 
Scrap, 102 104 
Spoiled, 95, 96, 136, 207 209 
Report of 96, 208 
Tot ms, 506 
Storage of, 90 91 94 

Stores Ledger, 79 80 87 90 (See also Perpetual Inventory) 
to Replace Spoiled Parts, 101 
Unused Report of, 208 
Forms, 444 

Tiansfer of, between Older Numbeis, 97, 345 
Fonns, 5 16 

Waste of, 87, 88 94 96, 209, 210 
Methods of Distributing Expense (See Distribution ) 
Miscellaneous, 

Manufacturing Expense Distribution of, 232 
Service Charges, 227 229 
Monthly Summary, 

of Blast Furnace 513, 514 
Forms 546, 547 
of Machines 298, 305, 344 
Forms, 533 

Mortgage and Investment Interest, 161, 162 

N 

Nature of Controlling Accounts 381, 382 
Non-Chargeable Time, 333, 334 
Non-Productive, 

Hours Summary of, 266, 267 
Forms, 487 

Time Reporting, 109, no 

O 

Office Copy of Factory Schedule, 277 278, 514 
Forms, 551 

Oil and Waste Supplies, 228 
Oil Charges, 227, 228 308 



GLNLKAL INDEX 


595 


[References aie to pages ] 

Opening General Exhibit, 3S4 385 
Operating Costs of Machines, 503 316 
Operating Details of Machine Hour Plan 3-S 33b 
Operation of Premium System, 120 12 1 
Operations, 

Compiuson of Costs bj 2S5 51- 
Forms 524, 326 
Summit y of Costs by, 31 _ 

Foims, 522 523 

Order, 

Assembling 100, 10 1 
Completing, 100 101 
Cutting, 68, 402 
Forms, 406 
Division of, 329, 330 

for Mateuul 76 82, 06 lor (See also Requisition ) 

Foims, 428, 429 
Garment Woiking C8 401 
Forms, 405, 406 

Indeterminate Production, (17, 68, 400, 

Forms, 404 

Machine Knife, 69, 98 
Forms, 409 

Mass Paint Production, 6g, 97, 98, 402 
Forms, 407 

Number Estimate, 137, 138 
Numbeis, 63 

Charges of Material to, 102 
Grouped, ill, 280 281, 286, 329, 330 
Transfers between 97 345 
Paint Container, 69, 402 
Forms, 408 

Parts for Stores, 67 99-101, 400 
Forms, 404 

Premium Time Allowance, 71-73 
Forms, 41 1 

Production, 65-73, 97 101 400 403 (See also Production ) 
Forms, 404-412 
Purchase, 76 82 

Forms, 428 429 
Register, 

Factory, 264, 285 291 
Foims, 409 421, 423 

Production, 262 264 (See also Production Ordei Register ) 
Forms, 413-423 

~3B 



596 


GENERAL INDEX 


[References are to pages ] 

Order, (Continued ) 

Repair, 395 396 

Shop, 7173 (See Production Older) 

Forms 41 1 

Standard Operation, 69 329 330, 402 
Forms, 412 

Standard Parts, 69 402 
Forms, 409 

Standard Routine Machine, 329, 330 
Forms 412 
Steel Wheel 69, 99 
Forms 408 

Wood Working, 68, 69 
Forms, 406 

Orders Grouped, in, 280 281, 286 329 330 
Overhead Expense (See Manufacturing Expense ) 

Over, Short and Damage Account, 104, 207 209, 231, 290, 293 295 

P 

Packing House, 

Purchase Analysis, Forms, 438 
Sales Analysis, Forms, 567 

Paint, 

and Varnish, Factory Exhibit, Forms, 560, 561 
Bulk Pioduction Order, 69, 97, 98, 402 
Forms, 407 

Container Order, 69, 402 
Forms, 408 

Paper Mill Report, Forms, 503 
Part Time Costs, 242, 243 
Parts, 

Finished, 97, 99 101 
Bill of, 400 

Forms, 449 

Machinery, Cost Recoid of, Foims, 517 
Order for Stoies, 67, 99-101, 400 
Forms, 404 

Received, Summary of. Forms, 452 

Patents, Depreciation of, 187 

Patterns, 220 

Payable, Accounts, 93, 94 

Payment of Employees, 112, 113 (See also Wages) 

Pay Roll, m-113, 257, 336 
Forms, 488, 489 
Account, Accruing, 105, in 
Costs, 256 259, 266, 267 
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Premium, (Continued ) 
for Quality, 119, 120 
Rate, 128-131 
Records, 70, 73, 1 19, 120 
Forms, 484 
System, 114 136 

Installation 131 135 
Losses tindei, 13s, 136 
Operation of, 120 124 
Opposition to, 124, 125 
Ordinary Fomi of 114, 1 1 5 
Time Allowance Order, 71 73 
Forms, 41 1 
Wages, 135, 136 
Preparation of Forms, 399 
Prices, List Percentage, 272, 273 
Printers, 

Job Follower, 69, 259, 260 
Forms, 410 

Purchase Analysis, Forms, 441 
Process, 282, 287 

Accounts, 258, 292, 392, 39 3 
Cost Summary, 512 

Forms, 527-531 
Indeterminate Quantity, 513 
Forms, 537 
of Weight, 513 
Forms, 538 

Plan of Cost Finding (See List Pei centage Plan) 

Work 111, 292, 293, 425 
Forms, 457 

Product, 

Distribution of Expense ovci, 233-247 (See also Distnbution ) 
Semi-Finished, 97-101 
Foims, 450, 451 
Production, 

Forms, 404-423 
Analysis Key, 394, 395 
Forms, 413 

and Selling Costs, 143, 144 

Charges, 340, 341 

Cost, 

Engineering as a, 217-219 
Exclusion of Interest from, 149-153 
Inclusion of Interest in, 151, 153 155 
Interest as a, 149 157 
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Production, (Continued ) 

Cost Register, 393 
Forms, 422 
Credits, 344-346 
Curve Sheet, 491, 492 
Forms, 495 

Records, 339 348, 400 403 (Sec also PioducLon Ordci, also Pro 
duction Order Registei ) 

Foims, 404-423 
Machine, 266, 305, 306 
Forms, 533 
Routine, 65 74 

Speed, Variation of, 237, 238 
Summary, 343 
Forms, 508 

Production Order, 65 73, 99 101, 400 423 
Cutting, 68, 402 
Forms, 406 
Form of, 66 69 
Garment Working, 68, 401 
Forms, 405, 406 
Indeterminate, 67 68, 400, 401 
Foims, 404 

Machine Knife 69, 98 
Forms, 409 

Mass Paint Production, 69, 97, 98, 402 
Forms, 407 

Pamt Container, 69, 402 
Forms, 408 

Parts, for Stores, 67 99 101, 400 
Forms, 404 

Premium Time Allowance, 71 73 
Forms, 41 1 

Standard Operation, 69, 329, 330, 402 
Forms, 412 

Standard Parts, 69, 402 
Forms, 409 
Steel Wheel, 69, 99 
Forms, 408 

Wood Working, 68, 69 
Forms, 406 

Production Order Register, 98 100, 262 264, 339 346, 389-396, 402, 403 
Forms, 413 423 
Analysis Key, 394. 395 
Forms, 413 
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Production Order Register, (Continued ) 

Analysis Sheet, 39 4, 395 
Forms, 414 
Credits of, 391, 392 
Debits of, 390, 391 

Detail Sheet, 339 341, 343 345, 395, 3Qt> 

Forms, 414 
Entries in, 390 392 
Foinr of, 393, 394 
Function of, 389 
Master Sheet, 339 341, 395, 396 
Forms, 413 

Repair Orders, 395, 396 
Slip Sheet, 339 34 b 343 34 S, 395 , 396 
Forms, 414 
Use of, 389 393 
Productive, 

Hours Summaiy of, 265, 266, 306 
Forms, 487 

Laboi as Basis for Expense Disti lbulion, 240244 
Purchase Analysis, 92 94, 424 
Forms, 434 442 
Brick Works, Forms, 439 
Confectioner’s, Forms, 442 
Contractor’s, Forms, 436 
Foundry, Forms, 440 
Live Stock, Forms 437 
Machine Builder’s, Forms, 434, 435 
Packing Blouse, Forms, 438 
Printer’s, Forms, 441 
Purchase Orders, 76 82 
Forms, 428, 429 
Purchases, 

of Supplies, 249 
Requests for, 75 
Forms, 426, 427 

Purchasing Department Charges, 220, 221 
Purchasing Material, 73 83 
Forms, 426-429 

Purposes of Cost Accounting, 29-33 

Q 


Quality, Premiums for, 119, 120 
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R 

Railroad Car Ledger, 84 
Forms, 432 

Rate, 

Depreciation, 165, 166, 177 179 
Machine, 317 3ig, 326, 327 
Maintenance, Factors Affecting, 175 177 
Premium, 128 131 
Supplementary, 320 327 
Raw Material Account, 97, 98 
Recapitulation Sheet, 99, 267 
Forms, 487 

Receiving Material, 75 85 
Forms, 431, 432 
Recording Time, 106 108 
Record, 

Castings, 501. S02 

Forms 433, 504, 505 
Job Cost Collating, 259 262, 347, 513 
Forms, 535, 536 
of Cars Handled, 84, 204 
Forms, 431, 432 

of Employees’ Earnings 119, 120 
of Powei Consumption, 307 
Stock (See Perpetual Inventory ) 

Term Cost, 285, 303 305, 3°7, 3i° 

Forms, 542 

Machine Production, 266, 305, 306 
Forms, 533 

Records (See also Reports ) 

Cost, Forms, 511 551 (See also Cost Records) 

Importance of, 26-28 

Machine (See Machine Records ) 

Machine Cost, 298, 299, 307 
Forms, 540 

of Cost-Finding Plans, 

Estimate and Test, 356, 358 
List Percentage, 370, 372 
Machine-Hour, 375, 377 
Sold-Hour, 365, 367 
Specific, 360, 362 

Production, 339 348, 400 403 (See also Production Order, also 
Production Order Register) 

Forms, 404 423 

Time, 73, 105-113 (See also Tune Reports) 
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Records, (Continued ) 

Tune and Premium 7o, 73 119, 120 
Forms 184 

Reducing Waste of Material, 21 1 
Reduction of Costs, 31, 32 
Register, 

Check, 388 

Forms, 56,, 564 

Factory Order, 264, 285 291 403 
Forms, 419 421, 423 
Material Ordered, 75 
roims, 430 

Production Order, 98 100, 262 264, 339 14*5, 3^9 396, 402, 403 (See 
also Ptoduction Ordci Registei ) 

Forms, 413 423 
Production Cost, 393 
Forms, 422 
Relationship, 

between Genenl and Faetoiy Accounts 2S, 29, 380, 381 
of Accounts, 382, ,83 
Rent Charges, 149 137, 214, 215, 226 
and Plant Investment, 149 157 
Power Included 226 
Repairs, 164-166, 169 171 
Charges foi, 229, 299301 
Orders for, 39s, 396 

Replacements and Repairs, 164 166, 169 171 
Non-Productive Time, 109, no 
Time, Decim il Sjstem, no 
Reports, 

Forms, 503-510 
Blast Furnace, Daily, 513 
Forms, 545 

Building Consli action, Duly, 502 
Forms, 507 
Castings, soi 
Forms, 504 

Defective Castings Ticket, 501, 502 
Forms, 505 

Defective Work, 95, 96, 208, 335 
Forms, 506 
Financial, 388 

Forms, 509, 510 
Foundry, Daily, 513 
Forms, 543, 544 
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Reports, (Continued ) 

Foundry Flask Card, 501 
Forms, 505 

Paper Mill, Forms, 503 
Power Consumption, 189 
Forms, 510 

Spoiled Material, 96, 208 
Forms, 506 

Stores Withdrawal, 99, 100, 424 
Forms, 445, 446 

Summary of Production, Periodical, Forms, 508 
Time (See Time Reports ) 

Unused Material, 208 
Forms, 444 

Requests, 

for Purchases, 75 
Forms, 426, 427 
for Time Cards, 331, 464 
Forms, 474 

Requisitions for Material, 75, 96 xor 
Forms, 443 456 
Analysis, 101 

Forms, 452, 453 
Form of, 98 101 
Coupon, 98, 99 
Forms, 407-409 
Routine of, 98 101 
Summary of, Forms, 453, 455, 456 

between Departments, Forms, 456 
for Lumber, Forms, 455 

Reserved, 186, 364, 369 

Factor of Safety, 210, 21 x, 231, 259 
for Depreciation, 169, 170, 174, 184 186 
of Machines, 299 302 
for Expense, 146, 147 

for Expense Discrepancies and Losses, 210, 211, 231, 259, 290 

for Interest Charges, 155-157 

for Maintenance, 173, 174 

for Over, Short and Damage, 231, 290 

for Repairs, 299 301 

for Variation of Weights and Measmes, 210, 231, 290 
for Wastage of Material, 208 210, 231 

Routine, 

in Production Department, 70, 71 
of Production, 65-74 
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Routine, (Continued ) 

of Requisition, 98 ior 
of Shop Ordei, 72 73 
Ruling Forms, 399 

S 

Safety, Factor of, 210 211, 231, 259 
Sales Analysis, 

Bral e Beams, Tonus 565 
Brick, Forms, 566 
Packing House, Tonus, 567 
Soap, Torms 568 

Sales Statistics and Comparisons, Daily, Foims, 569 
Scrap Material, 102 104 

Segregation of Expense over Departments, 212 232 (See also 
ti lbution ) 

Selling and Production Costs, 143, 144 
Semi Finished, 

Pioduct, 97 101 

Torms, 450, 451 
Account, 97, 100 
Work in Piocess, 425 
Forms, 457 

Separable Machine Time Reports, 336 338 
Forms, 450, 431 

Service Charges, Miscellaneous, 227 229 
Setting-Up Time for Machines, 306, 307 
Shop Orders, 

Classification of, 339, 340 
Routine of, 72, 73 
Shop Order Tag, 71-73 
Forms, 411 
Shortages, 210 

Sinking Fund for Depreciation, 184, 185 
Size of Forms, 398 
Slip Sheet, 

for Use with General Exhibit, 38s, 386 
Forms, 509 

of Factory Order Register, 395, 396, 403 
Forms, 421 

of Production Order Register, 339 341, 343-345, 395, 396 
Forms, 414 

of Purchase Analysis, Forms, 441 

Sold Hour Cost, 

Finding, 256-259 
Time Basis of, 258 
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Sold Hour Plan of Cost Finding 254 269, 365 369 
Applying Labor Costs, 138 
Characteristic Features, 254, 255 
Chart of, 365 369 
Classification of, 349 

Comparison with Machine Hour Plan, 254, 253 
Departmental Pay Roll, 267 
Expense Charges, 256 238 
Expense Distribution, 244 
Finding Sold-Hour Cost, 256 259 
Job Cost Sheet, 261, 262 
Job Follower, 239, 260 
Labor Charges, 256, 238 
Machine Production Record, 266 
Material Charges, 238, 259 
Operation of System, 367-369 
Production Order Register, 262 264 
Recapitulation Sheet, 267 
Records Used, 365, 367 
Relationship between Forms, 367 369 
Time Basis of Sold Hour Cost, 258 
Time Reports, 264 263 
When Used, 233, 236 
Sold Machine Hours, Summary of, 344 
Forms, 533 

Specification and Cost Sheet, sir, 512 
Forms, 320, 321 

Specific Plan of Cost Finding, 231 253, 360 364 
Characteristic Features, 231, 232 
Chart of, 360 364 
Classification of, 349 
Combination of Cost Finding Plans, 233 
Comparison with Estimate and Test Plan, 253 
Conditions of Use, 231 
Expense Charges, 252, 253 
Labor Charges, 232 
Material Charges, 252 
Operation of System, 362-364 
Records Used, 360, 362 
Relationship between Forms, 362 364 
Spoiled Material, 93, 96, 136, 207 209, 335 
Replacing, 101 
Report of, 96, 208 
Forms, 306 
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Standard, 

Opciation Oidei, 69 329, 3,0, 402 
Foims, 412 
Farts Order, 69 402 
Forms, 409 

Routine Machine Ordu 329 330 
Forms, 412 

Standards, Stability of, 12S 131 
Start and Stop Card, 106 331, 332 
Forms, 468, 469 

Statistics of Sales, Daily, Forms, 569 
Steel Wheel Order, 69 99 
Forms, 408 

Stint System, 1 1 5, 116 

Stock Ledger or Record, 61 6j, 79 80, 87 90, 98, 99 
Forms, 433 

Functions of, 61 63, 88, 89 98, 99 
Stolen Goods, 91, 92 
Storage of Material, 90, 91, 94, 95 
Store Room, 

Coupon Analysis, 98, 90 
Forms, 407, 409 
Cr Account, 98 
Detached, 99, 100 
Dr Account, 93 
Stores (See also Material ) 

Department Costs, 22r, 222 
Ledger, 79, 80, 87 90 
Forms, 433 

Orders, 96 98 (See also Requisitions ) 

Forms, 428, 429 

Parts Order for, 67, 99 xoi, 400 
Forms, 404 

Withdrawal Report, 99, loo, 424 
Forms, 445, 446 
Hardware, Forms, 447 
Miscellaneous, Forms, 446 
Yarn, Forms, 44s 
Subsidiary Accounts, 380 396 
Summary, 

and Comparison of Costs, 276, 282-284, S14 
Forms, 548 

for Cost Cards, Envelope Form, 336 
Forms, 515 
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Summary, (Continued ) 

of Blast Furnace Monthly, 514 
Forms, 546, 547 

of Costs, 276, 284, 286 287, 512 
Forms, 527 531 

by Departments, 256 258 267, 268, 284 310, 512 
Forms, 534 
by Operations, 512 
Forms 522, 523 
by Weight, 513 
Forms 538, S44 
Indeteiminate Quantity, 513 
Forms, 537 
Labor, 267, 268 
Forms, 487 

of Machine Time, 298, 343, 512 
Forms, 532 

of Machines, Monthly, 298, 305, 344 
Forms, S33 

of Material Coupons 98, 99 
Forms, 452 

of Material Issuances, 425 
Forms, 454 

of Parts Received, Forms, 452 
of Production, 343 
Forms, 508 

of Productive and Non Productive Hours, 266, 267 
Forms, 487 

of Requisitions, Forms, 453, 455, 456 
between Departments, Forms, 456 
for Lumber, Forms, 455 
of Sold Machine Hours, 344 
Forms, 533 

Supplementary Rate, 320 327 
Efficiency, 321 

Vanations of, 321-33 7 
Fixed Machine Rate, 326, 327 
Overhead Expense, 320 
Supplies, 

Charges, 228 
Purchasing, 249 

Suspense Items of Expense, 145, 146, 3 ^ 4 i 3^9 
System, 

Bonus, 115 
Contract, 116-119 
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System, (Continued ) 

Cost (See Cost System ) 

Premium 114 136 (See also Pienuum System) 

Stint, IIS, 116 

T 

Tables, Interest Calculating, 490, 491 
Forms 493 494 
Tag, Shop Order, 71 73 
Foims, 411 
Tax Charges, 230 
Term Costs, 301 316 

Record 285, 303 305 307, 310 
Forms 542 
Total, 304 

Tests, Cost, 230, 251, 290, 291 
Time, 

Allowance, Premium, 71 73 
Forms, 411 

Basis of Sold Hour Cost, 238 
Cards (See Tunc Reports) 

Requests foi, 331, 463, 464 
Forms, 474 

Lost and Idle, 333, 334 
Non-Chargeable, 333, 334 
Non-Productive, Reporting, 109, no 
Recording, 106-108 
Devices, no, in 

Records, 73, 105 113 (See also Time Reports) 

Forms 467-489 
Register, In and Out, 106 
Reporting, Decimal System, no 
Schedule of Inventory Dates, Forms, 4C2 
Time-Keeper’s Sheet, 

by Order Numbers, 107 
Forms, 485 
by Processes, 107 
Forms, 486 

Time Reports, 105-113, 264, 265, 304, 305, 328, 329, 331 - 333 , 335-338 
Forms, 467 489 

Daily Time Report, 107, in, 260, 264, 265, 465 
Foims, 476 481 
Elapsed Time Card, 108, 109 
Forms, 472 

Form for Reverse of Any Clock Card, Forms, 474 
Departmental, Forms, 475 
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Time Reports, (Continued ) 

Forms of, 105, 108, 109 
In and Out Card, 106 
Forms, 468 
Job Ticket, 

foi One Day, 107, 109, 464 
Forms, 475, 476 
for Weel , 107, 465 
Forms, 478 

Labor and Machine Time Record, 107, 465 
Forms, 478 

Machine Time Report, 336, 337 
Forms, 450, 451 
Dally, 265, 266 
Forms, 481 

Weekly, 266, 329, 465, 466 
Forms, 482, 483 
Pay Roll, 112, 257 336 
Forms, 488, 489 

Piece Work Record for Ptemmm Docks, 119, 120 
Forms, 484 

Piece Work Time Report, Daily, 264-26 6 
Forms, 479 

Plan Number Assignment Card, 463 
Forms, 473 

Premium Earnings Card, 70, 73 
Forms, 484 

Request for Prepared Time Cards, 331, 464 
Forms, 474 
Separable, 336-338 
Forms, 450, 451 

Start and Stop Card, 106, 331, 332 
Forms, 468, 469 

Summary of Productive and Non Productive Hours, 266, 267 
Forms, 487 
Time Keeper's Sheet, 

by Order Numbers, 107 
Foims, 485 
by Processes, 107 
Forms, 486 

Time Stamp Card, 108, 109, 331, 332 
Forms, 470, 471 

Time Work on Specific Order, 463 
Forms, 467 
Using, 107, 108 
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Tobacco Works, General Exhibit, Fonns, 558 
Transfer between Order Numbers, 97 345 
Forms, 516 

Transport Local, 201 204 

Trial Balance of Machine Records, 319 

Tricks of Workmen, 49 51 

U 

Uniformity in Cost Finding, 144 
Unused Material, Report of, 208 
Forms, 444 

Variation, ^ 

of Costs, 73, 74, 2 12 243, 276, 284, 285 
of Expense Rate, 242, 243 
of Laboi Costs, 236, 237 
of List Pucentage Balances, 289, 290 
of Machine Efficiency, 321 327 
of Pioduction Speed, 237, 238 

of Weights and Measures Account, 92, 104, 209, 210, 231 290, 294 
Varying Land Values, 159, 1G0 

W 

Wages, Si S3, 121, 122 
Payment of, 112, 113 
Premium, 135, 136 
Wastage Costs, Applying, 209, 210 
Waste, 95, 96, 206 21 1 
Charges for, 227, 228 
of Material, 87, 88, 94-96, 209, 210 
Reducing, 211 

Wasted Capacity of Machines, 322-326 
Water Charges, 227 

Weekly Machine Time Report, 266, 329, 465, 466 
Forms, 482, 483 
Weight Cost Summary, 513 
Forms, 538, 544 
Wheel Order, Steel, 69, 99 
Forms, 408 

Wood Working Order, 68, 69 
Forms, 406 

Work, 

in Process, 292, 293, 425 
Forms, 457 

Rejected, 74 

Spoiled, 95, 96, 136, 208, 333 
Forms, 506 
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Workmen (See also Labor) 
and Cost Accounting, 47 49 
and Machinery, Relative Efficiency of, 54 58 
Efficiency of 48 49 
Tricks of, 49 si 
Wages of, 51 53 
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